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From: Raymond Chavira
To: Joe Kwan
Cc: Matthew Nelson; Richard Lewis; Elizabeth Brown; Tom.Perina@CH2M.com; Lewis Maldonado; MacNicholl,


Peter@DTSC
Subject: EPA Review of Sampling and Analysis Plan, Groundwater Modeling Plan, Well Installation Plan , and Health and


Safety Plan, Shallow Zone South of Puente Creek (SZ-South) Remedy, Puente Valley Operable Unit, July 2, 2012
Date: 07/27/2012 02:28 PM
Attachments: 2012-0702 South RDI SAP Comments_July 27 2012.pdf


CH2M HILL Review - Modeling Plan June 25 2012.pdf
2012-0702_RDI_FSP Cmts_Track.docx
2012-0702-Benchmark-Draft WIP - CH2M comments_v2.docx
CH2M HILL Review - Draft SZ-South Well Installation Plan (Orion 02 July 2012)_v2.pdf


Dear Mr. Kwan:


The United States Environmental Protection Agency, Region 9 (EPA) and its
consultant CH2M HILL have reviewed the Draft Field Sampling Plan (FSP), the Draft
Groundwater Flow Modeling Plan, the Draft Well Installation Plan, and the Health
and Safety Plan, Shallow Zone South of Puente Creek (SZ-South), Puente Valley
Operable Unit, prepared for Northrop Grumman Systems Corporation (Northrop
Grumman) by Orion Environmental, Inc. (Orion), dated July 2, 2012.  Each
component document is part of the Remedial Design Investigation Work Plan, a
required deliverable under Administrative Order 2011-14 and Section’s IV B1 and IV
B7 of the Statement of Work. 


Pursuant to Section XIV of the Administrative Order, EPA is disapproving the
submission and directing Northrop Grumman to resubmit the document after
incorporating EPA’s comments including those direct comments highlighted in “track
changes” (See Attachment  A of CH2M HILL Technical Memorandums) for the SAP
and Well Installation Plan and attached as WORD documents in this email for
convenience.


  The SAP, Groundwater Flow Modeling Plan, and Well Installation Plan must be
revised to correct the deficiencies and resubmitted as components of the RDI Work
Plan for approval.  The RDI Work Plan must be submitted by August 21, 2012 as
agreed to in our email of July 26, 2012.  If a satisfactory version of the RDI Work
Plan is not submitted, EPA will modify the RDI Work Plan documents, and Northrop
Grumman shall implement the Remedial Design Investigation as modified or may be
deemed in violation of Administrative Order 2011-14.


Regarding the Health and Safety Plan, EPA has suggests the  following information
be added to the HSP to make it more comprehensive:


List of subcontractors, their responsible personnel, and phone
numbers.
Biological hazards (e.g. black widows, brown recluse spiders,
Africanized bees, snakes, scorpions) 
Material Safety Data Sheets (MSDS) for site contaminants
Blood-born pathogens
Driving safety
Fire prevention
Traffic control 


If you have any questions concerning this matter, please contact me at (415) 947-
4218 or your legal counsel may contact Lewis Maldonado at (415) 972-3926.
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T E C H N I C A L  M E M O R A N D U M   



CH2M HILL Review of the Draft Field Sampling Plan, Shallow Zone 
South of Puente Creek (SZ-South), Puente Valley Operable Unit, 
prepared for Northrop Grumman Systems Corporation by Orion 
Environmental, Inc., dated July 2, 2012 
PREPARED FOR: Ray Chavira/EPA 



PREPARED BY: Tom Perina/CH2M HILL 
John Dolegowski/CH2M HILL 
Randy Kellerman/CH2M HILL 
Kerang Sun/CH2M HILL 
Artemis Antipas/CH2M HILL 



COPIES: File 



DATE: July 26, 2012 



PROJECT NUMBER: 431650.RP.06 



At the request of the United States Environmental Protection Agency, Region 9 (EPA), CH2M HILL has reviewed 
the Draft Field Sampling Plan (FSP) Shallow Zone South of Puente Creek (SZ-South), Puente Valley Operable Unit, 
prepared for Northrop Grumman Systems Corporation (Northrop Grumman) by Orion Environmental, Inc. (Orion), 
dated July 2, 2012.  CH2M HILL performed this review under Contract EP-S9-08-04, Task Order 062 (Puente Valley 
Operable Unit [PVOU] Remedial Design [RD] Oversight).   



Background 
Orion prepared the Draft SZ-South FSP in accordance with the Remedial Design/Remedial Action (RD/ RA) 
Statement of Work (SOW) for the SZ South Remedy of the PVOU. The SOW is Attachment 4 to the Unilateral 
Administrative Order (UAO) 2011-14 issued by EPA to Northrop Grumman on September 16, 2011. The Draft FSP 
provides detailed procedures related to the collection and analysis of soil, soil vapor, groundwater, and 
investigation-derived waste (IDW) samples, and other field activities to be performed as part of the South of 
Puente Creek Remedial Design Investigation (RDI).  A Draft Well Installation Plan (Orion, July 2012) was submitted 
with the Draft FSP; comments on the Draft Well Installation will be provided in a separate review memorandum.  



Review Comments 
Technical review comments have been provided in this technical memorandum, listed below.  Additional specific 
review comments and text edits have been included in Microsoft (MS) Word “Track Changes” mode within the MS 
Word file for the Draft FSP provided by Orion.  The edited Draft FSP is included with this technical memorandum 
as Attachment A, respectively. Some of the comments listed below are also noted in Track Change comments in 
the FSP. 



General Comments 
1. Indoor Air Sampling. The collection and analysis of indoor air samples needs to be included in the FSP. 



2. Low-Flow and HydraSleeve Sampling SOPs.  More detailed descriptions of the field procedures for low-flow 
and HydraSleeve sampling of groundwater monitoring wells should be included in the FSP as Attachments, as 
described in Specific Comments No. 18 and 19. 



3. Soil Vapor Probes Lithology and Decommissioning.  
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a. Lithologic assessment is recommended, as described in the DTSC guidance. The FSP currently does not 
mention lithologic assessment with the discussion of the vapor probes installation (Section 5.1), either 
using lithology to identify a zone of preferential pathway near the target depth, or collecting soil 
physical parameters to be used in future vapor intrusion modeling, if needed.  



b. There is no mention of decommissioning methodology for the temporary vapor monitoring points, or 
how long the temporary probes are to remain in place.  Add a description of the decommissioning 
methodology for the temporary vapor monitoring points. 



4. Proposed Soil Vapor Analyses.  The FSP is not clear on the proposed soil vapor analyses. The text does not 
clearly specify the planned analytical methods for each sample, and there appears to be some discrepancy 
between the Section 3.1.3 text and Table 14. 



a. Section 3.1.3 states that only samples sent to the fixed-base laboratory (i.e., samples collected from 
existing wells and vapor monitoring points) will be analyzed for 1,4-dioxane. However, Table 14 
indicates that all samples will be analyzed for 1,4-dioxane, including those collected from temporary 
monitoring points. Please clarify this issue. 



b. Table 2 indicates that three separate analytical methods will be used for the analysis of VOCs in vapor 
samples: TO-15, TO-15 Mod, and 8260M.  TO-15 is also listed as the analytical method for 
1,4-dioxane. The majority of the VOCs are analyzed by Method TO-15.  Method is 8260M will be used 
for three of the target VOCs (bromochloromethane; 1,2-dibromo-3-chloropropane; and 1,3-dichloro-
propane), and Method TO 15 Mod will be used to analyze di-isopropyl ether.  Clarify if each vapor 
sample to be analyzed by the fixed-base lab will receive full analysis for TO-15, TO-15 Mod, and 
8260M, and whether separate samples are needed for each method, as indicated by table 2. Please 
consider using a single analytical method for each sample unless an additional method is necessary to 
quantify concentrations of key COCs.  



c. Please clearly state the analyses planned for the mobile laboratory. Will the mobile lab be able to 
analyze TO-15 as well as 8260M? 



d. Section 3.1.3 does not mention analysis of the sample from existing Monitoring Well W-1, although 
sample W-1 is listed in Section 3.1.2. 



e. Section 5 does not discuss analytical methods; Table 14 should be referenced in the text, so that the 
reader is aware of this information. 



5. Section 5.3, Grab Groundwater Sampling, SimulProbe, page 5-7.  The SimulProbe sampler holds 2 liters of 
water (sufficient volume for VOCs and 1,4-dioxane).  However, the total volume required to analyze the 
parameters stated in Section 3.3.3 (page 3-5) for the discrete-depth groundwater samples (VOCs, 1,4-dioxane, 
1,2,3-TCP, NDMA, perchlorate, SVOCS, metals, cyanide – Table 16), and water quality parameters (Table 17)  is 
almost 14 liters.  This level of water quality characterization is beneficial, and necessary for monitoring well 
analyses; however, for the discrete-depth (grab) samples, a subset of these parameters may need to be 
considered in order to speed up the field work (depending on how quickly the samplers fill with groundwater).  
If this is necessary, EPA suggests analyzing the parameters in Table 16, but not Table 17 for the grab 
groundwater samples.  Even with that reduction in samples, multiple SimulProbe or HydroPunch samples will 
have to be collected at each depth to fulfill the analyses in Table 16 (a total of 5.450 liters).  Please describe 
the procedures that will be used to obtain multiple samples when using the SimulProbe or HydroPunch 
samplers.  For the HydroPunch sampler, multiple bailers full of sample may be easily collected.  For the 
SimulProbe, clarify whether multiple samples can be obtained at the same depth or whether the sampler will 
have to be driven into the undisturbed soil for each additional sample. If water recovery is difficult, samples 
for VOC and 1,4-dioxane analysis should be collected at higher priority than samples for the remaining 
compounds, especially if collection of the full suite of samples is impossible or impractical. 



Specific Comments 
Many technical review comments for the FSP are provided as in-text comments and edits provided directly in the 
SAP WORD file in Track Changes mode.  The SAP WORD file with EPA comments is provided in Attachment A. In 
addition, the following specific comments apply to the draft FSP: 
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1. Section 3.1, Page 3-1. – Please add the word “volatile” before the word “contaminants” so the sentence 
reads, “Soil vapor samples are used to evaluate the nature and extent of volatile contaminants in the 
vadose zone.”  



2. Section 3.1.1, Soil Vapor Samples, Sampling Locations, page 3-1.  How will vapor samples be taken from 
the SVE wells that are buried and must be taken from the SVE manifold inside the Benchmark treatment 
area?  Please describe the procedure (e.g., purging, etc.) so that representative samples are collected.  



3. Section 3.1.2, last bullet, Temporary Vapor Monitoring Points. Please specify the three depth intervals 
where samples will be taken. 



4. Section 3.1.3, Water Samples, Laboratory Analyses.  Some of the analyte reporting limits are higher than 
the lowest regulatory limit.  Please make adjustments in laboratory procedures to meet these limits. 
 



Analyte Method Reporting Limit 
ug/L 



Lowest Regulatory 
Limit (ug/L) 



Regulatory Limit 



NDMA EPA 524M 0.002 0.00001 MCL or NL 
Hexavalent 
Chromium 



EPA 7199 1.0  0.02 Public Health Goal 



Cyanide SM4500-CN 10 5.2 R4-2007-0022 
General NPDES 
Permit 



5. Section 3.2.2, Soil Samples, Number of Samples.  Please state how the field screening data from soil 
borings SIP-1 to SIP-27 and IP-1 to IP-14 will be used to determine the number of saturated soil samples in 
the soil borings. 



6. Section 3.2.3, Laboratory Analysis for Physical Properties. Please specify how many samples will be 
selected and the selection criteria for sampling analysis for physical properties. Please reference Table 15 
as the list of physical parameters for which the samples will be analyzed. 



7. Section 5.1, Soil Vapor Sampling, Leak Test, page 5-1.  Isopropyl alcohol (IPA) is listed in Section 2.4 as a 
chemical previously used at Benchmark, therefore IPA is not an appropriate leak test compounds for soil 
vapor sampling. 



8. Section 5.1, Soil Vapor Sampling, Purge Volume Test, Page 5-2, third paragraph, first sentence.  Aside from 
the internal volume of the tubing, the purge volume need only incorporate an estimate of the void space 
in the annular material (filter pack and dry bentonite), not the entire annular space. 



9. Section 5.1.1,Existing Vapor Monitoring Points and Soil Vapor Extraction Wells, page 5-2.  The draft FSP 
states that soil vapor samples will be collected with Tedlar bags.  If naphthalene is identified as a 
contaminant of concern, then the soil vapor samples should not be analyzed using Tedlar bags (due to 
partial permeability of Tedlar bags to naphthalene).   Please specify how the field staff will test for leakage 
with Tedlar bags.  



10. Section 5.1.1, Existing Vapor Monitoring Points and Soil Vapor Extraction Wells, Page 5-3.  Per the 
DTSC/RWQCB guidance, samples collected in polymer gas sampling bags (i.e., Tedlar) should be analyzed 
within 6 hours of collection. In Section 3 the FSP states that the samples collected from existing points, 
identified in Section 5 as those that will be collected in Tedlar bags, will be sent by courier to Test America 
laboratory in Irvine, CA. Please make sure the numerous samples from existing wells and vapor 
monitoring points can be analyzed within the timeframe specified by the guidance or consider using 
Summa canisters. 



11. Section 5.1.2, Temporary Vapor Monitoring Points, Page 5-4, second paragraph. This paragraph describes 
the temporary probe construction but it appears to describe a single-depth vapor probe. The temporary 
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vapor monitoring points are to be nested completions with three depths each. Please modify the text to 
clearly describe the construction and sampling timing of the multi-depth probes, and consider including a 
schematic probe construction diagram. 



12.  Section 5.1.1, Soil Vapor Sampling, Existing Vapor Monitoring Points and Soil Vapor Extraction Wells.  
Please state how the Tedlar bags are labeled without impacting the sample from VOCs present in 
“Sharpie” pens.  



13. Table 15, Request for Analysis for Soil Samples.  The container for VOC samples is stated to be brass 
sleeves.  The table should clarify that Encore samplers will be used for soil VOC samples as stated in 
Section 5.2.2 (Soil Sampling), Page 5-6.   



14. Section 5.2, Drilling and Soil Sampling, Drilling, page 5-4.  Drilling with a sonic rig sometimes results in 
elevated temperatures that can potentially impact VOC samples.  Please describe how core temperatures 
will be monitored, what will be considered to be a safe operating temperature, and how temperatures 
will be reduced if elevated temperatures are experienced. 



15.  Section 5.2, Drilling and Soil Sampling, Drilling, page 5-5.   Drill core should also be photographed in the 
field with overlapping photographs from a digital camera prior to bagging so that a continuous 
photographic record of the core is preserved.  Place a tape alongside the core that shows the approximate 
depth. 



16. Section 5.2.2, Page 5-6, soil sampling in saturated zone. Please specify when each of the two listed 
sampling methods, i.e., Encore sampler and probe sampling tool, will be used. For Encore sampler, please 
specify the amount of soil that will be collected per sample.  



17. Section 5.2.2, Soil Sampling, Vadose Zone, page 5-6.   The Draft FSP states that “The SimulProbe TM 
sampling tool will be pushed approximately 18 inches into the formation ahead of the core barrel 
penetration depth.  While being pushed, the SimulProbe TM sampler will fill with soil.  Once the sampler is 
filled it will be brought to the surface and the soil sample will be extruded and placed in a 4 ounce glass 
jar.”  The VOC sample and samples for other volatile constituents should be collected from the extruded 
soil core with an Encore sampler. 



18. Section 5.5.2, Groundwater Monitoring, Well Sampling, Low-Flow, page 5-8.  EPA suggests that one of the 
two following documents be included in the FSP as an attachment to provide additional detail regarding 
the low-flow sampling technique for the field staff.   



• EPA, Office of Solid Waste and Emergency Response.  1996.  Ground Water Issue, Low-Flow 
(Minimal Drawdown) Ground-Water Sampling Procedures, EPA/540/S-95/504.   



• EPA, Region 1.  2010.  Low Stress (low flow) Purging and Sampling Procedure for the Collection of 
Groundwater Samples From Monitoring Wells. Region 1 Low-Stress (Low-Flow) SOP, Revision 
Number 3. Revised January 19, 2010. 



19. Section 5.5.2, Well Sampling, HydraSleeve, page 5-10.  The Draft FSP states that the “HydraSleeve will be 
recovered (after) a minimum of 3 hours after installing to allow for equilibration of the water column.”  
Little information is available regarding the minimum time required for equilibration following installation 
of the HydraSleeve sampler.  Three hours is reasonable if sediment is not disturbed in the well; however, 
if it is disturbed by allowing the weight to touch bottom during sampler installation, then more time is 
likely needed.  A presentation from MWH regarding the use of these samplers concluded that “Well 
conditions dictate how long well should equilibrate, but typical interbedded sediments need 2-3 days.  
More may be warranted for wells with very low hydraulic conductivity.”  (MWH, 2009. HydraSleeve 
Sampler: a no-purge whole volume sampling methodology  to reduce cost and improve efficiency. LTM 
Optimization Study).  The ITRC “Protocol for Use of Five Passive Samplers” (ITRC, Feb 2007) states that 
“The amount of time the HydraSleeve sampler should be left in the well prior to recovery depends on the 
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DQOs for the sample, the analytes being sampled, the well and sampler size, and the sample interval flow 
characteristics. In general, the ampler should be in place for sufficient time so that relevant analyte 
concentrations in the well are allowed to stabilize (return to pre-installation conditions) after disturbance 
caused by sampler deployment. In some cases the sampler can be retrieved within hours of installation, 
and in other cases the sampler should be deployed a minimum of 2 weeks.” EPA recommends that SOPs 
for the use of the HydraSleeve from GeoInsight (2007) and ITRC (Feb 2001) be included as appendixes to 
the FSP for field reference. 



20. Section 5.5.2, Well Sampling, HydraSleeve, page 5-10.  Describe the procedure required if sufficient 
sample volume is not obtained, including how long the additional HydraSleeve samplers must be allowed 
to equilibrate after installation, will the line attached to the HydraSleeve will be reused, and if so how will 
it be kept clean between samplings, or does it need to be decontaminated?.  Does the weight have to be 
decontaminated prior to reuse?   It is suggested that early in the RDI, Orion generate some data to 
evaluate the effects of different equilibration times after emplacement of the SimulProbe sampler.  The 
Draft FSP states that the “HydraSleeve will be recovered (after) a minimum of 3 hours after installing to 
allow for equilibration of the water column.”  Little information is available regarding the minimum time 
required for equilibration following installation of the HydraSleeve sampler.  



21. Section 5.8, Decontamination.  Please state the ratio of Alconox powder (or equivalent) to water to 
prepare a Alconox decontamination liquid.  



22. Section 5.11.2, Field Blanks, Decontamination Rinseate or Equipment Blanks, page 5.23.  The draft FSP 
states that “decontamination rinseate blanks will be analyzed for VOCs only.”  Rinsate samples need to be 
analyzed for the full suite of associated analytes  for the same equipment that was used to collect the 
samples.  
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SECTION 1 – OBJECTIVES 



Orion Environmental Inc. (Orion) has prepared this Field Sampling Plan (FSP) on behalf of 
Northrop Grumman Systems Corporation (Northrop Grumman) in accordance with the Remedial 
Design/Remedial Action (RD/RA) Statement of Work (SOW) for the Shallow Zone South of 
Puente Creek (SZ-South) remedy of the Puente Valley Operable Unit (PVOU).  The SOW is 
Attachment 4 to Unilateral Administrative Order (UAO) 2011-14 issued by U.S. Environmental 
Protection Agency (USEPA) on 16 September 2011 (USEPA, 2011b). 



This FSP provides detailed procedures related to the collection and analysis of soil, soil vapor, 
and groundwater samples, and other field activities to be performed as a part of the SZ-South 
Remedial Design Investigation (RDI). 



1.1 Background 



The former Benchmark Technology (Benchmark) property is an 8.9 acre property located at 200 
South Turnbull Canyon Road in City of Industry, within the southern portion of the San Gabriel 
Valley of Los Angeles County, California (Figure 1).  The Benchmark property was operated as 
a printed circuit board manufacturing facility from about 1955 to 1989.  Various chemicals were 
used during its historical operations, including chlorinated solvents from about 1961 to the late 
1980s.  In 1984, the USEPA placed the San Gabriel Valley in its Superfund program because 
volatile organic compounds (VOCs) were detected in numerous water supply wells.  The Los 
Angeles Regional Water Quality Control Board (RWQCB) subsequently began assessment of 
facilities in the basin with historical VOC usage and, in 1986, directed Benchmark (the property 
owner and operator at that time) to conduct subsurface investigations.  TRW Inc., the previous 
owner and operator from 1963 to 1983, took over the investigation and remediation program 
from Benchmark in 1987.  In 2003, TRW Inc. merged with Northrop Grumman.  The new 
merged entity, under the Northrop Grumman name, continued to perform remediation at 
Benchmark. 



A UAO for the SZ-South was issued to Northrop Grumman by USEPA on 16 September 2011.  
As defined by USEPA in the UAO, the “Shallow Zone South of Puente Creek shall mean the 
shallow zone of the PVOU aquifer, as referenced in the PVOU Interim Record of Decision 
(ROD) and Explanation of Significant Difference (ESD) for the Interim ROD, that lies south of 
Puente Creek and is bounded on the east, west, and south by the extent of shallow zone 
contamination.  Puente Creek, a surface water conveyance channel located in Los Angeles 
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County, lies above the underlying shallow zone groundwater and shall serve as the northern 
physical boundary for the Shallow Zone South of Puente Creek remedy.”   



The Benchmark property is located in the area defined as the SZ-South and the lead regulatory 
agency responsibilities for the project were transferred from RWQCB to USEPA due to the 
project’s close association with the other two PVOU remedies and the need to integrate it with 
these regional remedies.   



1.2 Objectives and Scope of Work 



The objectives of the investigation, per background information and the Data Quality Objectives 
(DQOs), are to (1) evaluate the nature and extent of contamination in the SZ-South, including the 
Benchmark property, and (2) collect data to assist in the remedial design for the SZ-South.   



The work to be performed to meet the objectives are as follows: 



Benchmark (On Property) 
 Sample existing vapor monitoring points and soil vapor extraction (SVE) wells to 



evaluate soil vapor contaminants and concentrations 



 Install temporary vapor monitoring points to collect additional soil vapor data 
needed to fill data gaps or deficiencies 



 Drill soil and Hydropunch borings to:  



 Collect vadose zone soil samples at select locations and depths to evaluate 
potential vadose zone contamination 



 Collect saturated soil samples at select locations and depths for treatability 
evaluation 



 Collect grab groundwater samples at all locations to evaluate the nature 
and extent of groundwater contamination 



 Perform visual logging of soil samples using the Unified Soil 
Classification System (USCS) to evaluate lithology 



 Conduct downhole geophysical logging in boreholes drilled using mud 
rotary drilling methods to evaluate and correlate lithology  



 Install permanent groundwater monitoring wells as needed to provide locations 
for future groundwater monitoring, based on data collected from soil and 
Hydropunch borings. 



  
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Off Property 
 Drill investigation borings to: 



 Collect saturated soil samples to evaluate physical properties 



 Collect grab groundwater samples at all locations at defined depth 
intervals to evaluate the nature and extent of groundwater contamination  



 Perform visual borehole logging using the USCS to evaluate lithology 



 Conduct downhole geophysical logging in boreholes drilled using mud 
rotary drilling methods to evaluate and correlate lithology 



 Install permanent single or multi-depth groundwater monitoring wells based on 
data collected from soil and grab groundwater samples 



 Install temporary vapor monitoring points to evaluate potential for vapor intrusion 
in the immediate vicinity of Benchmark. 



Site Wide 
 Review data collected during investigation activities and information on available 



remedial technologies to evaluate alternatives to remediate soil and groundwater 
contamination south of Puente Creek 



 Perform short-term aquifer testing on new and existing wells 



 Perform air sampling (i.e., indoor air, sub-slab, and soil gas) for evaluation of the 
vapor intrusion exposure pathway on property and in the immediate vicinity of 
and downgradient of the former Benchmark facility south of Puente Creek.  The 
locations of air sampling will be determined based on a vapor intrusion modeling 
evaluation using existing data and newly-acquired subsurface data (e.g., 
shallowest groundwater VOC concentrations, soil properties, depth-to-
groundwater, stratigraphic data, and soil vapor data) collected during this 
investigation. 



 Conduct a potable well survey to evaluate the potential for human health exposure 
and conduits for vertical migration of contaminated groundwater 



 Collect samples of investigation derived waste (IDW) to identify the proper 
disposal method. 
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SECTION 2 – SITE BACKGROUND 



2.1 Location and Topography 



The SZ-South, as defined in Section 1.1, covers approximately 170 acres and is situated in the 
cities of Industry and La Puente in eastern Los Angeles County, California (Figure 1).  The SZ-
South is located at the mouth of the Puente Valley, a sub-basin of the San Gabriel Valley 
groundwater basin.  The San Gabriel Valley is bordered by the San Gabriel Mountains to the 
north and by a crescent-shaped series of low hills on the south.  The only significant divide along 
this boundary is the Whittier Narrows, which is the lowest point in the San Gabriel Basin and it 
serves as the surface water and groundwater discharge locale for the basin (California 
Department of Water Resources [DWR], 1966). 



The Puente Valley is a “horn-shaped” valley that opens into the main San Gabriel Basin on the 
west and on the north.  Puente Valley is bounded to the north by San Jose Hills and to the south 
by Puente Hills.  The ground surface elevations in Puente Valley range from about 800 feet 
above mean sea level (MSL) at the eastern boundary to about 300 feet MSL where it meets the 
main San Gabriel Basin (USEPA, 2011a).  The ground surface elevation at the property and 
north to Puente Creek is relatively flat with elevations ranging from 308 to 314 feet above MSL 
from the west to the east.   



The Benchmark property is located in the area defined as the SZ-South and defines the 
upgradient portion of the SZ-South investigation area.  The Benchmark property is currently 
owned by Trammell Crow Company and is occupied by a concrete tilt-up building measuring 
210 feet by 880 feet (approximately 185,000 square feet) over a majority of the property.  The 
building is used as a warehouse.  The remaining areas of the property are paved. 



The area between the Benchmark property and Nelson Avenue is mostly commercial/industrial 
properties and roadways.  The majority of this area is either covered by buildings or paved.  The 
area between Nelson Avenue and Puente Creek is residential and includes unpaved areas around 
the homes. 



2.2 USEPA Activities in the Area 



United Technologies Corporation (UTC) is implementing the Shallow Zone (SZ) Remedy North 
of Puente Creek under the direction of USEPA. UTC has installed ten groundwater extraction 
wells, screened from 75 to 245 feet below ground surface (bgs), and is in the process of 
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completing the design of the treatment system and pipelines for both localized extraction at the 
toe of the eastern plume and full remedy implementation. The planned extraction rate for the SZ 
remedy is approximately 1,500 gpm to meet the requirements of the Interim ROD. The treated 
groundwater is planned for reinjection back into the SZ. While the actual schedule for the SZ 
remedy is not known, full system start-up is anticipated for 2015.  



Northrop Grumman is also implementing the Intermediate Zone (IZ) remedy in the PVOU.  A 
total of six groundwater extraction wells have been installed, screened from 180 to 385 feet bgs.  
The conveyance pipeline and a VOC treatment system have also both been installed.  Northrop 
Grumman is in the process of completing the design of a 1,4-dioxane and perchlorate treatment 
system planned for construction at the treatment site in 2013.  The planned extraction rate for the 
IZ remedy is approximately 1,450 gpm to meet the requirements of the Interim ROD.  The 
treated water will be provided to San Gabriel Valley Water Company (San Gabriel) for blending 
to reduce total dissolved solids (TDS) and nitrate concentrations prior to being provided for 
beneficial use under California Department of Public Health Policy 97-005. Policy 97-005 
permit approval and start-up of the IZ remedy for continuous pumping is anticipated in 2015. 
The start-up and operation of IZ remedy will be coordinated by USEPA to avoid the potential 
downward pull of contamination from the SZ to the IZ.  



2.3 Hydrogeology 



The principal water-bearing formations of the main San Gabriel Valley Basin (Basin) are 
unconsolidated and semi-consolidated sediments that range in size from coarse gravel to fine-
grained sands. These water-bearing sediments extend from a few hundred feet thick along the 
edges of the Basin to more than 4,000 feet thick near the center of the Basin, and are surrounded 
and underlain by relatively impermeable marine sedimentary bedrock.   



The Basin’s major sources of natural recharge are infiltration of rainfall on the valley floor and 
percolation of runoff from the adjacent mountains. The Basin also receives imported water and 
return flow from applied water.  Subsurface groundwater flow into the Basin occurs across the 
Raymond Fault in the northwest, the Sierra Madre Fault in the north, and the Cucamonga Fault 
in the northeast.   



Except where large pumping centers create depressions in the water table, groundwater generally 
flows from the perimeters of the Basin toward Whittier Narrows and from there into the Central 
Basin.  Most of the surface streams in the San Gabriel Basin are concrete lined except the San 
Gabriel River, an approximately three-mile reach of the Rio Hondo, and approximately one mile 
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of San Jose Creek Reach 1.  Stream-channel recharge of groundwater only occurs along the 
unlined stretches through the bottom of the stream channels.  Other surface water features 
include several lakes in the vicinity of Whittier Narrows and groundwater spreading facilities 
within the Main San Gabriel Basin, predominantly in the northern part of the San Gabriel Basin 
near Azusa.  These surface water bodies and spreading basins also recharge the groundwater 
aquifer in the Main San Gabriel Basin (CH2M HILL, 2002).   



The alluvial sedimentary deposits found in Puente Valley are primarily derived from 
consolidated marine sedimentary rocks in the Puente and San Jose Hills.  These deposits range in 
thickness from approximately 1,300 feet in the northwest, near the mouth of the valley where it 
meets the Main San Gabriel Basin, to less than 25 feet in the eastern portion and along the 
Puente Valley perimeter.  In general, the alluvial sediments in Puente Valley are finer-grained 
and have higher clay contents than deposits found in the Main San Gabriel Basin.  Specifically, 
the Puente Basin consists predominantly of fine-grained sediments with interbedded coarser-
grained lenses.  These units are generally discontinuous, but local lenses of sand and gravel are 
hydraulically connected at a regional scale in some locations.  Near the mouth of Puente Valley, 
a transition in sediment composition from fine- to coarse-grained facies occurs where the valley 
meets the Main San Gabriel Basin.  The bedrock underlying the alluvial sediments in Puente 
Valley is composed primarily of relatively impermeable consolidated marine sedimentary rocks.   



Although the coarse-grained units are generally discontinuous, three primary relatively higher 
permeability zones within Puente Valley were identified during the initial Remedial 
Investigation/Feasibility Study (RI/FS; CH2M HILL, 1997), based primarily on hydrologic and 
water quality data from monitoring wells installed throughout Puente Valley.  These relatively 
higher permeability zones are referred to as the shallow, intermediate, and deep zones.  
Relatively finer-grained confining layers dominated by silt and clay, separate and contribute to 
localized vertical head and water quality differences between aquifer zones.   



The hydrostratigraphy in the mouth of valley area dips to the north and west, as the geology of 
Puente Valley transitions to the main San Gabriel Basin; therefore, the depths of the 
hydrogeologic units increase to the north and west.   



Groundwater discharge from Puente Valley includes subsurface groundwater flow from Puente 
Valley into the main San Gabriel Basin towards Whittier Narrows, discharge of shallow 
groundwater into the bottom of San Jose Creek, and pumpage from several large public water 
supply wells in the B7 Wellfield located at the mouth of Puente Valley.  In recent years, active 
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production wells in the B7 Wellfield include San Gabriel wells B7C, B7E, B9B, B11B, B24A, 
and B24B and Suburban Water Systems well 147-W3.  While all of these wells extract most of 
their water from the deep zone, some of the wells, specifically B7C, B11B, and 147-W3, are also 
screened in the IZ.  The IZ is composed of both an upper unit and lower unit, the UIZ and LIZ, 
respectively.  These three production wells get a substantial portion of water from the LIZ and 
only a small amount of water from the UIZ. 



Local Hydrogeology 



The subsurface in the SZ-South consists of alluvial valley sediments that have been deposited 
from the surrounding highlands within the Puente Basin, which is a sub-basin of the larger Main 
San Gabriel Basin.  The subsurface sediments are composed of alluvial deposits that range from 
coarse sands and gravels to fine-grained silts and clays.  The water bearing sediments are 
considered Pleistocene to Recent in age and extend to depths of approximately 200 to 800 feet 
bgs. 



The depth to groundwater in the vicinity of the property varies over time due to seasonal drought 
and recharge events as well as regional recharge trends.  The highest water table elevations were 
observed from 1995 into 1999.  Depth to groundwater (i.e., the water table) measurements in 
December 2011 varied between 34 to 48 feet bgs at the property to about 67 to 70 feet bgs along 
Nelson Avenue.  A general downward hydraulic gradient (piezometric head differences of 6 to 
10 feet) is observed between the more permeable sand units, which are typically interbedded 
with lower permeability silts and clays.  The only noted exception to this trend is an upward 
gradient observed on Flagstaff Street between wells PZ-1 (screened from 116 to 121 feet bgs) 
and PZ-2 (screened from 125 to 140 feet bgs), where well PZ-2 has a higher piezometric head 
value by approximately 1 foot.  



Hydraulic conductivities vary greatly both vertically and horizontally due to the variable amount 
of fine-grained sediments present.  Transmissivity based on pump tests in the extraction wells on 
Nelson Avenue (Orion, 2007) ranges between 4,800 to 16,100 gallons per day per foot (gpd/ft; 
6.9 to 23.1 centimeters squared per second [cm2/sec]) with an average of four tests being 12,175 
gpd/ft (17.0 cm2/sec).  Transmissivity determined from a pump test at onsite well W9 
(Woodward-Clyde, 1994) is 112.2 gpd/ft (0.1612 cm2/sec).  



Groundwater flow direction can vary from one permeable sand unit to the next, but the general 
flow direction is to the north, and becomes more northeasterly in the northern portion of the SZ-
South area near Nelson Avenue (Figure 2 from 2011).  The average horizontal hydraulic gradient 
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has varied from about 0.007 to 0.009 foot per foot.  The flow direction, as measured in the 
second sand interval, has exhibited little variation over the past 20 years, even though 
piezometric heads in this interval have varied more than 20 feet. 



2.4 Water Quality 



Several chlorinated solvents and other chemicals were used in the manufacturing processes at the 
Benchmark property throughout its history (Woodward-Clyde, 1987 and 1988) including, but not 
limited to: 



 Acetone  Toluene 



 Chromium  TCE 



 Copper  1,1,1-TCA 



 Cyanide  Chromic Acid  



 Isopropyl Alcohol (hexavalent chromium) 
 Methylene Chloride  Unknown Caustics 



 MEK  Xylenes 



Contaminants of concern (COCs) that have been detected in groundwater within the SZ-South 
include the following: 



 Chemicals used on site during the manufacturing process (listed above) 



 Breakdown products of chlorinated solvents that degrade over time following 
abiotic or biotic pathways including 1,1-dichloroethene (1,1-DCE; an abiotic 
breakdown product of 1,1,1-TCA), 1,1-dichloroethane (1,1-DCA), 1,2-DCA, cis-
1,2-DCE, trans-1,2-DCE, vinyl chloride, bromoform, chloroform, and 
chloromethane 



 Chemical additives such as 1,4-dioxane, which was added to 1,1,1-TCA as a 
stabilizer for storage and transport, or compounds that potentially could have been 
present in small amounts as impurities in the source solvents, such as 
tetrachloroethene (PCE), 1,1,2,2-tetrachloroethane, and 1,1,2-TCA 



 Other regional chemicals of concern detected in PVOU groundwater including 
dichlorodifluoromethane, trichlorofluoromethane, arsenic, and nitrate. 



In 1992, 1,1,1-TCA concentrations were over 100,000 micrograms per liter (µg/l) in on-property 
well W3.  During the December 2011 sampling event, on-property well W8 contained the 
highest 1,1,1-TCA, 1,1-DCE, and 1,4-dioxane concentrations of 5,200, 2,300, and 1,600 µg/l, 
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respectively.  The highest hexavalent chromium concentrations in groundwater on site were 
reported at on-property wells W3/W11 (9.1 and 13 µg/l, respectively) and W9 (18 µg/l).   



Other compounds, some of which are naturally occurring, are detected in the groundwater above 
Applicable or Relevant and Appropriate Requirements as defined in the ESD to the Interim 
ROD.  These include: perchlorate, selenium, nitrates, and TDS, of which only TDS may 
potentially be attributed to the Benchmark site.  Selenium, TDS, and nitrates are in the 
groundwater at concentrations that potentially exceed regulatory discharge limits, and are found 
at elevated concentrations throughout the PVOU. 
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SECTION 3 – RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF 
SAMPLES, AND LABORATORY ANLAYSES 



The sampling design for the investigation was based on professional judgment.  The rationale for 
each sampling point and each sampling location are included in Table 1 and on Figures 3 to 5.  
The sampling rationale and locations were selected based on the CSM and data gaps observed as 
a result of the CSM (Orion, 2012). 



3.1 Soil Vapor Samples 



Soil vapor samples will be collected to evaluate the nature and extent of volatile contaminants in 
the vadose zone.   



3.1.1 Sampling Locations 



Soil vapor samples will be collected from existing vapor monitoring points (VM-1 to VM-3 and 
VM-6 to VM-8), SVE wells (Z2-1 to Z2-12, Z3-1 to Z3-7, and Z4-1 to Z4-6), and monitoring 
well W1 at the Benchmark property and the properties immediately downgradient of Benchmark.  
Temporary vapor monitoring points (TVM-1 to TVM-16) will be installed on the Benchmark 
property and on the properties immediately downgradient and cross gradient of the Benchmark 
property to collect additional soil vapor data needed to fill data gaps or deficiencies.  Existing 
soil vapor monitoring points, SVE wells, monitoring well W1, and temporary vapor monitoring 
point locations are described in the table below and shown on Figure 3. 



Sampling Location Location 
VM-1 to VM-3, Z2-1 to Z2-12, 
Z3-1 to Z3-7, Z4-1 to Z4-6, W1, 
and TVM-1 to TVM-8 



Benchmark property 



TVM-9 and TVM-10 Former Nelson Steel property 
TVM-11 Perez property 
TVM-12 A&M Building Supply property 
TVM-13 Koll Company property 



TVM-14 West of Former West Coast Sand & Gravel 
property 



TVM-15 and TVM-16 Former West Coast Sand & Gravel property 



The wellheads for SVE wells Z2-7 to Z2-12, Z3-5 to Z3-7, and Z4-6 are buried and cannot be 
accessed.  Vapor samples from these wells will need to be collected from the SVE manifold 
located inside the Benchmark treatment area.  Vapor samples from the remaining SVE wells, 
vapor monitoring points, and well W1 will be collected from the wellhead. 



Comment [A1]: Please add the word “volatile” 
after before the word “contaminants” so the 
sentence reads, “Soil vapor samples are used to 
evaluate the nature and extent of volatile 
contaminants in the vadose zone.” 
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3.1.2 Number of Analyses 



Soil vapor samples will be collected from the following sampling locations: 



 Existing Vapor Monitoring Points:  VM-1 to VM-3 and VM-6 to VM-8 (two 
screened intervals for each monitoring point with one sample collected from each) 



 Existing SVE Wells:  Z2-1 to Z2-12, Z3-1 to Z3-7, and Z4-1 to Z4-6 (one sample 
per well) 



 Monitoring Well:  W1 (one sample) 



 Temporary Vapor Monitoring Points:  TVM-1 to TVM-16 (three screened 
intervals per monitoring point with one sample from each). 



An estimated total of 86 soil vapor samples will be collected during the investigation.   



3.1.3 Laboratory Analyses 



Soil vapor samples collected from existing vapor monitoring points and SVE wells will be 
delivered by courier to the following laboratory for analysis with a 24-hour turnaround: 



TestAmerica Laboratories 
17461 Derian Avenue, Suite 100 
Irvine, CA 92614 
(949) 260-3297 



Soil vapor samples will be analyzed for the following: 



 VOCs 



 1,4-dioxane 



Soil vapor samples collected from temporary vapor monitoring points will be analyzed on site in 
a mobile laboratory that will be selected during pre-field preparation.  Each soil vapor sample 
collected will be analyzed for volatile organic compounds (VOCs) and only samples sent to the 
fixed laboratory will be analyzed for 1,4-dioxane.  Lists of target compounds, analytical 
methods, and reporting limits for soil vapor samples are included in Tables 2 and 3. 



3.2 Soil Samples 



Soil samples will be collected from the vadose zone to evaluate the nature and extent of potential 
vadose zone contamination at the Benchmark property.  Saturated soil samples will be collected 
from select locations and depths for treatability evaluation in the SZ-South. 



Comment [A2]: The FSP should also reference 
table 14 at this location, as the best summary of 
analytical methods for each sample. 
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3.2.1 Sampling Locations 



Vadose zone soil samples will be collected from soil borings SIP-1 to SIP-6, SIP-13, SIP-14, and 
SIP-16 to SIP-19 at the Benchmark property.  Saturated soil samples will be collected below the 
water table at selected soil borings and depths where elevated contaminant concentrations are 
anticipated based on field screening data.  Saturated soil samples will be selected from borings 
SIP-1 to SIP-27 and IP-1 to IP-14.  Soil boring locations are described in the table below and are 
shown on Figures 4 and 5. 



Sample Location Location 
SIP-1 to SIP-8, SIP-13, SIP-14, 
SIP-16 to SIP-22, and SIP-25 to 
SIP-27 



Benchmark property 



SIP-9 and SIP-15 Former West Coast Sand & Gravel property 
SIP-10 and SIP-23 Former Nelson Steel property 
SIP-11 and SIP-24 Perez property 
SIP-12 A&M Building Supply property 
IP-1 to IP-5, and IP-10 Valley Boulevard 
IP-6 to IP-8 Nelson Avenue 
IP-11 Unruh Avenue 
IP-12 Eldon Avenue 
IP-9, IP-13, and IP-14 Cadbrook Drive 



3.2.2 Number of Analyses 



Vadose zone soil samples will be collected from soil borings starting at 5 feet bgs and every 5 
feet thereafter to approximately 40 feet bgs or until the water table is encountered.                      
Eight vadose zone soil samples will be collected from borings SIP-1 to SIP-6, SIP-13, SIP-14, 
and SIP-16 to SIP-19.  An estimated total of 96 vadose zone soil samples will be collected during 
the investigation.  More samples may be needed if the depth to the water table is deeper than this 
estimate. 



The number of saturated soil samples collected will depend on field screening data collected 
from soil borings SIP-1 to SIP-27 and IP-1 to IP-14 during the investigation. 



3.2.3 Laboratory Analyses 



Vadose zone and saturated soil samples collected from soil borings will be delivered by courier 
to TestAmerica Laboratories for analysis with a 24-hour turnaround.  Vadose zone and saturated 
soil samples will be analyzed for the following: 



Comment [A3]: State how the field screening 
data will be used to determine the number of saturate 
soil samples collected. 
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 VOCs 



 Emergent chemicals (1,4-dioxane, 1,2,3-trichloropropane, 
N-Nitrosodimethylamine [NDMA], and perchlorate) 



 Semivolatile Organic Compounds (SVOCs) 



 Metals and cyanide. 



Select saturated soil samples will also be analyzed for physical properties by the following 
laboratory: 
PTS Laboratories 
8100 Secura Way 
Santa Fe Springs, CA 90670 
(562) 347-2500 



Lists of target compounds, analytical methods, and reporting limits for soil samples are included 
in Tables 4 to 8. 



3.3 Grab Groundwater Samples 



Grab groundwater samples will be collected to evaluate the nature and extent of groundwater 
contamination in the SZ-South. 



3.3.1 Sampling Locations 



Grab groundwater samples will be collected below the water table from all soil borings at the 
site.  Soil boring locations are described in the table in Section 3.2.1 and are shown on Figures 4 
and 5. 



3.3.2 Number of Analyses 



Grab groundwater samples will be collected from soil borings starting at the water table and 
every 10 feet thereafter to the bottom of the boring.  Approximate water table and boring depths 
for the borings are in the following table: 



Boring 
Water Table Depth 



(feet)(a) 
Boring Total Depth 



(feet)(b) 
SIP-1 to SIP-27 40 100 
IP-1 to IP-5, and IP-10 



50-80 
140 



IP-6 to IP-9 and IP-11 to IP-14 180 
(a)   Water table depth may vary and will be measured at nearby monitoring wells before the investigation 
begins. 
(b)   Boring total depths may be adjusted based on field conditions encountered. 



Comment [A4]: Specify the depths at which 
samples will be taken if poor sample recovery is 
experienced.  
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An estimated total of 340 grab groundwater samples will be collected during the investigation. 



3.3.3 Laboratory Analyses 



Grab groundwater samples collected from soil borings will be analyzed for VOCs on site in a 
mobile laboratory that will be selected during pre-field preparation or delivered by courier to 
TestAmerica Laboratories for analysis with a 24-hour turnaround.  Grab groundwater samples to 
be analyzed for all other analytes will be delivered by courier to TestAmerica Laboratories for 
analysis with a 24-hour turnaround.  Grab groundwater samples will be analyzed for the 
following: 



 VOCs 



 Emergent chemicals (1,4-dioxane, 1,2,3-trichloropropane, NDMA, and 
perchlorate) 



 SVOCs 



 Metals and cyanide 



 Water quality parameters. 



Lists of target compounds, analytical methods, and reporting limits for grab groundwater 
samples are included in Tables 9 to 13. 



3.4 Groundwater Monitoring 



Groundwater samples will be collected during semiannual groundwater monitoring events to 
evaluate the nature and extent of groundwater contamination in the SZ-South. 



3.4.1 Sampling Locations 



Groundwater samples will be collected from existing and new monitoring and extraction wells.  
Existing monitoring well locations are described in the following table and are shown on Figures 
4 and 5. 



Well Location Location 
W1 to W7, W10, W11, W18, 
W19, and Z4-1 to Z4-5 Benchmark property 



W8 A&M Building Supply property 
W9 Perez property 
W12 to W17, and W21 Valley Boulevard 
W20 Former West Coast Sand & Gravel property 
W22, W24, EW2, PZ-1, and PZ-2 Flagstaff Street 
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W23 and W25 Perth Avenue 
EW1, EW3, EW4, and PZ-3 to 
PZ-6 Nelson Avenue 



PZ-7 Unruh Avenue 



New groundwater monitoring wells will be installed as a part of the RDI as needed to provide 
locations for future groundwater monitoring based on data collected from soil borings and grab 
groundwater samples.   



3.4.2 Number of Analyses 



Wells to be included in each groundwater monitoring events will be evaluated based on prior 
sampling data and described in a proposed sampling plan submitted to EPA for review for that 
particular groundwater monitoring event.  A 30-day period will be scheduled for EPA review.  A 
revised sampling plan will be prepared for each groundwater monitoring event that responds to 
EPA’s comments.   



3.4.3 Laboratory Analyses 



The proposed groundwater sample analyses Analytical for groundwater monitoring events will 
be evaluated for each groundwater monitoring event and described in a sampling plan submitted 
for that particular event.  Groundwater samples collected will be delivered by courier to 
TestAmerica Laboratories for analysis with a standard 10-day turnaround.  Groundwater samples 
will typically be analyzed for the following: 



 VOCs 



 1,4-dioxane 



 Metals and cyanide 



Additional analyses may be performed for the following: 



 Emergent chemicals (1,2,3-trichloropropane, NDMA, and perchlorate) 



 SVOCs 



 Water quality parameters. 



Lists of target compounds, analytical methods, and reporting limits for groundwater samples are 
included in Tables 9 to 13. 
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3.5 Investigation Derived Wastes 



3.5.1 Personal Protective Equipment 



Personal protective equipment (PPE) is expected to include used gloves and disposable Tyvek 
coveralls.  PPE that has come in contact with site contaminants of concern (COC) will be placed 
in labeled drums approved by U.S. Department of Transportation (DOT) and sampled to evaluate 
the necessary method of disposal.  Samples will be delivered by courier to TestAmerica 
Laboratories to be analyzed by toxicity characteristic leaching procedure (TCLP) with a standard 
10-day turnaround.  Drums may not be left at the sampling site and must be disposed within 30 
days of filling. 



3.5.2 Debris 



Investigation- derived debris is expected to include, but not be limited to, used plastic sheeting, 
disposable field monitoring and sampling equipment such as bailers, sample and preservative 
bottles, calibration liquid bottles, calibration gas cylinders, sample filters, and tubing.  
Investigation derived debris items that have come in contact with site COCs will be placed in 
drums approved by DOT, appropriately labeled, and sampled to evaluate the necessary method 
of disposal.  Samples will be delivered by courier to TestAmerica Laboratories to be analyzed by 
TCLP with a standard 10 day turnaround.  Calibration liquid and preservation bottles will be 
rinsed and placed into solid waste dumpsters. 



3.5.3 Drill Cuttings 



Drill cuttings and drilling mud generated from drilling will be placed in lined and covered 
roll-off bins or 55-gallon drums approved by DOT and temporarily stored at a secure, locked 
staging area pending analytical results.  Roll-off bins must be locked overnight to prevent 
unauthorized access. One four- point composite sample will be collected for every four drums.  
Two four-point composite samples will be collected from every roll off bin.  Composite sample 
locations will be selected arbitrarilyjudgmentally.  Samples will be delivered by courier to 
TestAmerica Laboratories for analysis with a 5-day turnaround.  Samples will be analyzed for 
the following: 



 VOCs 



 1,4-dioxane 



 Total petroleum hydrocarbons  



 Metals and cyanide 
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 pH. 



These compounds are typically requested by disposal facilities for waste profiling.  The specific 
sampling requirements of the disposal facility will be verified prior to sampling, and any 
additional required analyses will be included.  Because of the reworking and washing of the soil 
cuttings during drilling, as well as the groundwater chemical characteristics in the drilling area, 
additional COCs are not likely to be present.   



3.5.4 Water 



Waste wWater generated during the RDI will include the following: 



 Groundwater (well development and purge water, and aquifer testing water) 



 Decontamination fluid 



 Equipment rinseate. 



Water generated during the RDI will be placed in tanks or 55-gallon drums approved by DOT 
and temporarily stored at a staging area pending analytical results.  The wastewater tank entry 
port and draining valve must be locked overnight or guarded to prevent unauthorized access.  
Waste water tanks must be capable of being locked and must be locked overnight.  One water 
sample will be collected from each tank and every four drums of similar source. 



Samples will be analyzed for the following: 



 VOCs 



 1,4-dioxane 



 pH. 
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SECTION 4 – REQUEST FOR ANALYSES 



4.1 Analytical Parameters 



Analytical parameters along with their analytical methods and reporting limits are included in 
Tables 2 to 13. 



4.2 Schedule 



The investigation will begin at Benchmark and continue on to Valley Boulevard, Nelson 
Avenue, and then to Cadbrook Drive.  The schedule for individual sample types is described in 
Section 3.  Request for analysis tables for soil vapor, soil, and groundwater samples are included 
in Tables 14 to18. 
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SECTION 5 – FIELD METHODS AND PROCEDURES 



5.1 Soil Vapor Sampling 



Soil vapor sampling will be conducted in accordance with the April 2012 “Advisory - Active 
Soil Gas Investigations” developed by the California Department of Toxic Substances Control 
(DTSC), California Environmental Protection Agency (CalEPA), Regional Water Quality 
Control Board (RWQCB), Los Angeles Region, and RWQCB, San Francisco Region (CalEPA, 
2012,). 



Before collecting soil vapor samples from existing vapor monitoring points and soil vapor 
extraction wells, and temporary vapor monitoring points, shut-in and leak tests will be 
completed.  In addition, before collecting soil vapor samples from temporary vapor monitoring 
points, a purge volume test will be conducted.  A purge volume test will not be conducted on 
existing vapor monitoring points and soil vapor extraction wells.  A minimum of 3 purge 
volumes will be used for vapor monitoring points and soil vapor extraction wells. 



Shut-in Test 
Before purging or sampling, a shut-in test will be performed to check for leaks in the sampling 
train.  To conduct a shut-in test, the valves, tubing, and fittings downstream from the top of the 
vapor monitoring point or SVE well or the manifold sample port (for wells with buried 
wellheads) will be assembled.  A vacuum pump will then be connected to the sample train and a 
minimum vacuum of 100 inches of water column (in. WC) will be applied.  A vacuum gage will 
be connected to the sampling chain with a tee fitting to monitor vacuum during the test.  The test 
will be conducted while the sampling canister or sample bag is attached with its valve in the 
closed position.  The vacuum will be observed for at least one minute.  If there is any observable 
loss in vacuum, the fittings will be tightened until the vacuum remains stable.  Once the shut-in 
test is completed the sampling train will not be altered. 



Leak Test 
Leak tests will be conducted at every soil vapor sampling point to monitor for potential leaks 
during soil vapor sampling that could dilute samples with ambient air and produce results that 
underestimate actual concentrations or contaminate the sample with external contaminants.  A 
leak check compound (such as 1,1-difluoroethane, isopropanol or butane) will be applied at each 
sample location including (1) sample system connections, (2) surface bentonite seals (for 
temporary vapor monitoring points), and (3) the top of soil vapor sampling points.   



Comment [A5]: General Comments 
1)General comment – There is no mention in the 
FSP of lithologic assessment along with the vapor 
probes, either using lithology to identify a zone of 
preferential pathway near the target depth, or 
collecting soil physical parameters to be used in 
future vapor intrusion modeling.  
2)General comment – There is no mention of 
decommissioning methodology for the 
temporary vapor monitoring points, or how long 
the temporary probes are to remain in place. 
3)General comment – The FSP is not clear on the 
proposed soil vapor analyses. There is no text 
that clearly specifies the planned analytical 
methods for each sample, or there seems to be 
some discrepancy. 



a.Section 3.1.3 states that only samples sent to 
the fixed-base laboratory (i.e., samples 
collected from existing wells and vapor 
monitoring points) will be analyzed for 1,4-
dioxane. However, Table 14 indicates that all 
samples will be analyzed for 1,4-dioxane, 
including those collected from temporary 
monitoring points.  
b.Table 2 indicates that the analytical method 
is 8260M for three of the target VOCs. Does 
that mean that the samples analyzed by the 
fixed-base lab will analyzed for both TO-15 and 
8260M? Will the mobile lab be able to analyze 
TO-15 as well as 8260M? 
c.Section 3.1.3 does not mention analysis of 
the sample from existing Monitoring Well W-1, 
although the W-1 sample is listed in Section 
3.1.2. 
d.Section 5 does not discuss analytical 
methods 



Comment [A6]: Isopropanol is listed as a 
potential leak check compound. However, 
isopropanol (isopropyl alcohol) is also listed in 
Section 2 as a potential site contaminant. For this 
reason isopropanol should not be used as a leak 
detection compound. 
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Purge Volume Test 
A purge volume test will only be performed on temporary vapor monitoring points.  To remove 
stagnant or ambient air from the sampling system and collect samples that are representative of 
subsurface conditions, a purge volume versus contaminant concentration test will be conducted 
at the first temporary vapor monitoring point to calculate a site-specific purge volume.  The 
purge volume test will be conducted after the shut-in test and leak test are performed.  The purge 
test location selected will generally be as near as possible to the highest anticipated 
COC-impacted sampling location.  



The purge volume will be estimated based on the summation of the internal volume of the 
tubing, the annular space around the probe tip, and the dry bentonite in the annular space.  
Samples will be collected for analysis after purging 1, 3, and 10 volumes.  After each purging 
event, a sample will be collected and immediately transferred to the mobile laboratory for 
analysis.  The optimal purge volume will be the volume with the highest hydrocarbon 
concentrations.  This volume of vapor will be purged from each subsequent vapor probe.  If 
COCs are not detected in any of the purge steps, a default of 3 purge volumes will be used.  A 
flow rate between 100 and 200 milliliters per minute (ml/min) will be used for purging.  A flow 
rate greater than 200 ml/min may be used for existing vapor monitoring points and SVE wells 
due to their larger diameter casings.  However, a vacuum of 100 in. WC or less will be 
maintained during sampling when a higher flow rate is used. 



5.1.1 Existing Vapor Monitoring Points and Soil Vapor Extraction Wells 



Soil vapor samples will be collected using a vacuum chamber with a Tedlar bag.  Sample lines 
will be ¼-inch-diameter Teflon or new vinyl tubing with a length not exceeding 10 feet.  
Generally, the length of tubing will be the minimum necessary to connect the sample source to 
the sampling apparatus.  Sample bags will be made of Tedlar film with a minimum thickness of 
0.002 inches. 



An airtight rigid vacuum chamber will be used when the bags are filled by applying vacuum.  
The chamber will be opaque (to decrease sample degradation due to ultraviolet light) except for a 
small window that allows the sampler to check the condition of the bag during sampling.  The 
chamber will have the necessary couplings to connect with sample bags, sample line, and 
vacuum line, and a flow control valve to shut off the flow to the bag.  The chamber will also be 
equipped with a vacuum relief valve to protect both the bag and container.  An oil-less vacuum 



Comment [A7]: Aside from the internal volume 
of the tubing, the purge volume need only 
incorporate an estimate of the void space in the 
annular material (filter pack and dry bentonite), not 
the entire annular space. 



Comment [A8]: This sentence is missing a word. 
It should read, “Generally, the length of tubing will 
be the minimum necessary to connect the sample 
source to the sampling apparatus.” 
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pump with a minimum capacity of 2 liters per minute will be used.  A rotameter (or equivalent) 
flowmeter will be used with a range of 0.05 to 1.0 liter per minute.   



The following procedures will be followed when collecting a vapor sample for laboratory 
analysis: 



1. Assemble the sample train and perform shut-in and leak tests. 



2. Place an open Tedlar bag inside the vacuum chamber and connect both the Tedlar 
bag and vacuum line to the sample train. 



3. Turn on the vacuum pump and open the desired sample port or wellhead valve. 



4. Wait for the sample line to be purged a minimum of 3 casing volumes. 



5. Switch the vacuum line from the sample train to the chamber and allow the 
chamber vacuum to inflate the Tedlar bag. 



6. Fill the Tedlar bag to approximately 80 percent capacity. 



7. Close the sample port and turn off the vacuum pump. 



8. Release the vacuum on the chamber by disconnecting the vacuum line. 



9. Open the chamber and close the Tedlar bag. 



Once collected, vapor samples will be stored and shipped in an opaque container free of sharp 
edges, metal closures, or staples to protect the integrity of the Tedlar bag.   



5.1.2 Temporary Vapor Monitoring Points 



The borings for temporary vapor monitoring points will be installed using a direct push rig by 
advancing 1.5- to 2-inch-outside diameter steel rods into the subsurface with hydraulic force and 
the action of a top-mounted impact hammer.  After reaching the desired sampling depth, the rods 
will be removed and a temporary soil vapor monitoring point will be constructed using 1/8-inch-
inside-diameter Nylaflow or Teflon tubing with a small airstone filter.  The filters will be no 
longer than 6 inches. 



The filter will be lifted up approximately 6 inches and sand will be poured down the hole to 
encase the filter in 1 foot of sandpack.  Approximately 1 foot of dry granular bentonite will be 
placed on top of the sandpack and then the well will be completed to the surface with bentonite 



Comment [A9]: Per the DTSC/RWQCB guidance, 
samples collected in polymer gas sampling bags (i.e., 
Tedlar) should be analyzed within 6 hours of 
collection. In Section 3 the FSP states that the 
samples collected from existing points, identified in 
Section 5 as those that will be collected in Tedlar 
bags, will be sent by courier to Test America 
laboratory in Irvine, CA. Please make sure the 
numerous samples from existing wells and vapor 
monitoring points can be analyzed within the 
timeframe specified by the guidance or consider 
using Summa canisters. 



Comment [A10]: Describe how sample bags are 
labeled without compromising sample quality. 
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grout.  The probe will be allowed to set for 30 minutes prior to sampling to allow the bentonite 
time to properly seal.   



At each sample location, new Nylaflow or Teflon tubing will be connected to the top of the 
probe and to a 60 cubic centimeter (cc) syringe using a three-way valve.  To ensure sample 
integrity, a leak test will be conducted as described above.  Once the leak compound is in place, 
a three-way valve will be opened, and the soil vapor sample will be withdrawn and collected for 
analysis in an airtight syringe.  As per DTSC requirements, purging and sampling flow rates will 
not exceed 200 ml/min.  Purging will be conducted using a low-flow pump.   



5.2 Drilling and Soil Sampling 



5.2.1 Drilling 



The borings will be advanced using the sonic drilling method, which employs simultaneous high-
frequency vibrational and low-speed rotational motion coupled with down-pressure to advance 
the cutting edge of a circular drill string.  This action produces a uniform borehole while 
providing relatively continuous, undisturbed core samples of soil and most bedrock formations.  
Some of the capabilities and advantages for environmental soil sampling include: 



 Cores allow accurate depiction of stratigraphy and lithology with a larger sample 
volume compared to split-spoon sampling 



 Sonic rigs can drill through cobbles, boulders, sand, hard till, or other 
obstructions, which reduces refusal 



 Drilling wastes are reduced and sample handling is minimized because cores are 
contained within core barrel liners or extruded into plastic sleeves at the surface. 



Continuous-core soil sampling will be performed using a 6-inch-diameter core barrel advanced at 
each proposed boring location.  The core barrel will be sonically advanced into the undisturbed 
formation.  Fluids, air, or mud will not be used during the coring process.  Following the 6-inch-
diameter core barrel, a 10-inch-diameter override casing will be advanced over the core barrel to 
the same depth, and the core barrel will be returned to the surface for core extraction.  Five-foot-
long sections of 3-1/2-inch-diameter continuous-core will be extruded from the core barrel.  The 
extruded core samples will be divided and placed in 2-1/2-foot-long sealable plastic bags and 
transported to a portable field station in a manner preserving lithologic integrity.  The bags will 
be allowed to equilibrate for approximately 10 minutes.  The organic vapor levels in the 
headspace will be measured using a field photoionization detector (PID) and readings will be 
recorded on the boring log.  The soil sample will be described immediately on the boring log by 



Comment [A11]: This paragraph describes the 
temporary probe construction but it appears to 
describe a single-depth vapor probe. The temporary 
vapor monitoring points are to be nested 
completions with three depths each. Please modify 
the text to clearly describe the construction and 
sampling timing of the multi-depth probes, and 
consider including a schematic probe construction 
diagram.  



Comment [A12]: Describe how the core 
temperature will be monitored and controlled, if the 
temperature increases to the point of potentially 
impacting VOC samples.   
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noting approximate grain-size distribution, color, grading, and, if applicable, plasticity in 
accordance with the USCS (American Society for Testing and Materials [ASTM] Standard D-
2488).  A representative sample of each interval will be placed in a sectioned tray and labeled. 



5.2.2 Soil Sampling 



Vadose Zone 



Soil samples will be collected from the vadose zone, as described in Section 3.2, using a 
modified California split-spoon sampler.  The modified California sampler will be driven below 
the advancing core barrel.  The sampler contains three brass tubes, each 2 inches in diameter and 
6 inches in length.  The sampler will be driven to the sampling depth by dropping a 140-pound 
hammer approximately 30 inches.  Soil samples will be collected for chemical analysis as 
described in Section 3.2.3.  The blow counts will be recorded in the lithologic log.  



After the sampler is retrieved from the drive casing, it will be placed on a portable field stand 
near the boring and the tubes will be removed.  The ends of one of the tubes will be covered with 
Teflon sheeting, capped with PVC end caps, and placed in a sealable plastic bag.  A portion of 
one of the brass tubes will be extracted and placed in the appropriate sample container.  Soil 
samples will be placed in a cooler with ice until they are delivered to the laboratory for analysis. 



Saturated Zone 



Soil samples will be collected from the saturated zone, as described in Section 3.2, using an 
Encore sampler or a SimulprobeTM sampling tool.   



The Encore sampler will be used to collect a sample form the extruded soil core.  The Encore 
sampler is a single use device and cannot be cleaned and/or reused.  The following is the 
procedure for using the Encore sampler: 



 Hold the coring body and push the plunger rod down until the small o-ring rests 
against the tabs 



 Depress the locking lever on the Encore t-handle and place the coring body, 
plunger end first, into the open end of the t-handle, aligning the two slots on the 
coring body with the two locking pins in the t-handle 



 Twist the coring body clockwise to lock the pins in the slots and check to ensure 
the sampler is locked in place 



 Turn the t-handle with the T up and the coring body down which will position the 
plunger bottom flush with the bottom of the coring body 



Comment [A13]:  Also photograph the core in 
the field prior to bagging with a tape alongside to 
provide a depth reference. 
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 Using the t-handle, push the sampler into the soil until the coring body is 
completely filled.  When full, the small o-ring will be centered in the t-handle 
viewing hole 



 Remove the sampler from the soil and wipe any excess soil from the exterior of 
the coring body 



 Place a cap on the coring body while it is still in the t-handle and push and twist 
the cap over the bottom until the grooves on the locking arms seat over the ridge 
on the coring body.  The cap must be seated to seal the sampler 



 Remove the capped sampler by depressing the locking lever on the t-handle while 
twisting and pulling the sampler from the t-handle 



 Lock the plunger by rotating the extended plunger rod fully counter-clockwise 
until the wings rest firmly against the tabs 



 Attach a completed circular label from the Encore sampler bag to the cap on the 
coring body 



 Complete the outside label on Encore sampler bag and add a custody seal. 



Each Encore sample will be placed in a sealed plastic bag and stored on dry ice in a cooler.  The 
samples will remain on dry ice until delivery to the laboratory for analysis.   



The SimulprobeTM sampling tool will be pushed approximately 18 inches into the formation 
ahead of the core barrel penetration depth.  While being pushed, the SimulprobeTM sampler will 
fill with soil.  Once the sampler is filled it will be brought to the surface and the soil sample will 
be extruded and placed in a 4 ounce glass jar.  The glass jar will be wrapped with paper towels 
and placed in a sealable plastic bag.  Soil samples will be placed in a cooler with ice until they 
are delivered to the laboratory for analysis. 



5.3 Grab Groundwater Sampling 



Discrete-depth groundwater samples will be collected from the soil borings at approximately 10-
feet intervals in the saturated zone.  Approximate water table and boring depths for the borings 
are in the following table:  The total depth at each boring will be based on the laboratory 
analyses of the overlying in-situ groundwater and soil samples, and will be agreed upon by 
discussion with EPA. 



Boring 
Water Table Depth 



(feet)(a) 
Boring Total Depth 



(feet)(b) 
SIP-1 to SIP-27 40 100 
IP-1 to IP-5, and IP-10 



50-80 
140 



IP-6 to IP-9 and IP-11 to IP-14 180 
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(a)   Water table depth may vary and will be measured at nearby monitoring wells before the investigation 
begins. 
(b)   Boring total depths may be adjusted based on field conditions encountered. 



Groundwater samples will be collected using either a HydropunchTM or SimulprobeTM sampling 
tool.  The main difference between the HydropunchTM and SimulprobeTM sampling tools is that 
the SimulprobeTM is pre-filled at the surface with nitrogen and, upon reaching the sampling 
depth, the sampler gas is extracted and the void replaced with groundwater.  The SimulprobeTM 
can also collect discrete soil samples at the same depth as the water sample.  At each sampling 
depth the HydropunchTM or SimulprobeTM sampler will be run to the bottom of the boring on 
drill rods.  Depending on which sampler is used, the following sampling procedures will be 
completed. 



SimulprobeTM − The sampler will be pushed approximately 18 inches into the formation ahead of 
the drill bit penetration depth.  While being pushed, the SimulprobeTM sampler will fill with soil.  
Once pushed to the necessary depth, the screen on the sampler will be exposed and a water 
sample will be collected.  To collect the water sample, the nitrogen will be withdrawn from the 
sampler by a tubing line that runs to the surface and groundwater will be pulled in by the 
resulting vacuum.  Once the sampler is filled, the entire sampler will be brought to the surface 
with both the water and soil samples.  The SimulprobeTM sample tool can hold up to 2 liters of 
water, which is sufficient to fill the sample containers necessary to perform the required analyses 
for VOCs, and 1,4-dioxane.  The soil sample will be characterized and logged in accordance with 
the USCS on the soil boring log.  Soil samples will be used to confirm lithology, conduct grain-
size analyses, and may be submitted for physical properties testing.   



HydropunchTM − The HydropunchTM sampler will be pushed approximately 3 feet into the 
formation ahead of the drive casing.  Once pushed to the necessary depth, the screen on the 
sampler will be exposed and the HydropunchTM sampler will fill with groundwater to meet 
hydrostatic equilibrium.  A small bailer will be run inside the drill rod to the depth of the sampler 
to collect the water and bring it to the surface.   



Based on previous experience collecting samples in this area, it may take as long as 2 hours for 
sufficient water to collect in either type of sampler.  If the sampler does not fill, it will be 
removed, steam-cleaned, and then redeployed for a second attempt.  The drill bit will be 
advanced 2 to 3 feet before attempting a second sample. 



Comment [A14]: Table 15 shows many 
additional samples for the in-situ groundwater 
samples, as discussed in General Comment No. 5 



Comment [A15]:   This sampling time estimate 
is based only VOCs and 1,4-dioxane; however, many 
additional analyses are proposed, as summarized in 
Table 15. 
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5.4 Monitoring Well Construction 



Monitoring well construction is described in the Well Installation Plan. 



5.5 Groundwater Monitoring and Sampling 



Existing monitoring and extraction wells and piezometers will be sampled during semiannual 
groundwater monitoring events.  Baseline groundwater samples from new monitoring wells will 
be collected a minimum of 72 hours after development.   



5.5.1 Water Level Measurement 



Water levels will be measured from the wells during each sampling event.  An electric water-
level indicator will be used to take these measurements.  The decontaminated probe and line of 
the water-level indicator will be lowered slowly into the well until contact with the water surface 
is indicated by a light or buzzer.  The measurements will be taken from the surveyed 
measurement mark on the well casing.  A second and third reading will be taken, confirming the 
initial reading, before the water-level indicator is withdrawn from the well.  The depth-to-water 
water level will be measured to the nearest 0.01 foot.  Depth to the bottom of the well will also 
be measured for new wells and compared to the installation information in the field or drilling 
logs.  Total depth measurements will be used to determine if sediment has accumulated in the 
wells or if there are any obstructions or indications of potential damage.  Measurements will be 
recorded on a field log and on the groundwater purge form.   



5.5.2 Well Sampling 



Water samples will be collected using either HydraSleeve samplers or a low-flow purging 
method.  Depending on which method is used, the following sampling procedures will be used.   



Low-Flow − Before sampling, at least twice the combined volumes of the sample pump and 
tubing will be purged from each monitoring well at a maximum flow rate of 500 ml/min, and 
typically 100 ml/min using a submersible pump, with the goal to maintain less than 0.3 feet of 
drawdown.  The pump intake will be placed near the middle of the submerged screened interval 
to avoid mixing formation water with overlying stagnant water within the well casing and 
underlying sediments in the well bottom.  Specific well-dedicated tubing will be used for each 
well. 



Water levels will be recorded every 3 to 5 minutes during purging and upon completion of the 
sampling.  Throughout purging, the conductivity, pH, oxidation reduction potential, turbidity, 
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temperature, and dissolved oxygen will be measured and recorded for the evacuated groundwater 
by the use of a flow-through cell.  These measurements will be used to confirm that water 
parameters have stabilized and the well has been purged sufficiently.  The well will be purged 
until minimum volume requirements are attained and water quality parameters have stabilized 
for three consecutive measurements.  Generally, values within +/- 10 percent between 
consecutive readings will indicate stability of the water chemistry.  Generally, water samples will 
be collected immediately after stabilization directly from the pump discharge into the appropriate 
sample containers provided by the analytical laboratory.  The flow-through well will be bypassed 
preferably during collection of the samples.  The preservatives necessary for the analyses 
performed will be provided in the sample containers by the analytical laboratory. 



A detailed description of the low-flow sampling techniques is provided in the following two 
documents: 



EPA, Office of Solid Waste and Emergency Response.  1996.  Ground Water Issue, Low-Flow 
(Minimal Drawdown) Ground-Water Sampling Procedures, EPA/540/S-95/504.  Prepared by 
Robert Puls and Michael Barcelona.  April.   
http://www.google.com/#hl=en&gs_nf=1&cp=16&gs_id=2&xhr=t&q=EPA%2F540%2FS-
95%2F504&pf=p&output=search&sclient=psy-ab&rlz=1W1ADRA_enUS438&oq=EPA/540/S-
95/504&gs_l=&pbx=1&bav=on.2,or.r_gc.r_pw.r_qf.,cf.osb&fp=a0c5566a03d2eae0&biw=1535
&bih=835 



EPA, Region 1.  2010.  Low Stress (low flow) Purging and Sampling Procedure for the 
Collection of Groundwater Samples From Monitoring Wells. Region 1 Low-Stress (Low-Flow) 
SOP, Revision Number 3. Revised January 19, 2010.  
http://www.google.com/#hl=en&rlz=1W1ADRA_enUS438&sclient=psy-
ab&q=Low+Stress+(low+flow)+Purging+and+Sampling+Procedure+for+the+Collection+of+Gr
oundwater+Samples+From+Monitoring+Wells.+&oq=Low+Stress+(low+flow)+Purging+and+S
ampling+Procedure+for+the+Collection+of+Groundwater+Samples+From+Monitoring+Wells.+
&gs_l=serp.12...97270.97270.0.100031.1.1.0.0.0.0.0.0..0.0...0.1...1c.6nc8BN400Fs&pbx=1&bav
=on.2,or.r_gc.r_pw.r_qf.,cf.osb&fp=a0c5566a03d2eae0&biw=1535&bih=835 
 



HydraSleeve − The HydraSleeve is classified as a no-purge (passive) grab sampling device, and 
can be used to collect representative samples of groundwater.  The HydraSleeve is made of a 
long, flexible, 4-mil-thick flat polyethylene sample sleeve sealed at the bottom.  A self-sealing 
reed-type flexible polyethylene check valve is built into the top of the sleeve to prevent water 



Formatted: Space After:  6 pt



Comment [A16]: One or both of these 
documents should be provided as an appendix to the 
FSP to provide additional detail on the low-flow 
sampling method for field personnel.. 
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from entering or exiting the sampler except during sample collection.  A suspension line is 
attached to the spring clip, or directly to the top of the sleeve, to deploy the device into and 
recover the device from the well.  A reusable stainless-steel weight with clip is attached to the 
bottom of the sleeve to carry it down the well to its intended depth in the water column. 



Before deploying the HydraSleeve, a depth-to-water measurement will be collected to determine 
the preferred position in the well.  Depth to the bottom of the well will not be measured to avoid 
disturbing any sediment that may have accumulated.  Depth –to- bottom information will be 
obtained from installation information in the field or drilling logs to confirm the placement of the 
HydraSleeve in the water column.  The suspension line will be measured to suspend the 
HydraSleeve in the well so that the weight will rest on the bottom of the well (or at the preferred 
position in the well screen).  The top of the HydraSleeve sampler should be positioned so that the 
groundwater sample is collected entirely within the well screen (i.e. with a long HydraSleeve and 
short well screen, the sampler may have to be positioned lower within the well screen.  



During installation, hydrostatic pressure in the water column will keep the self-sealing check 
valve at the top of the HydraSleeve closed.  The HydraSleeve will be recovered a minimum of 3 
hours after installing to allow for equilibration of the water column. 



A sample will be collected in the HydraSleeve by pulling up on the suspension line between 30 
to 40 inches at a rate of approximately 1 foot per second.  The check valve at the top of the 
HydraSleeve will open to allow the sleeve to fill and will close once the sleeve is full.  To fill the 
sample containers, the HydraSleeve will be punctured just below the check valve using the 
pointed end of the discharge tube.  To prepare for the next sampling event, a new HydraSleeve 
will be deployed in the well and left in place until the next sampling event, at which time it will 
be recovered.  The HydraSleeve will be selected to provide sufficient sample volume to fill the 
necessary sample containers. 



In all cases, sample bottles for analytical parameters with highest volatility (i.e.  VOCs) will be 
filled first.  All sample bottles will be filled by inducing flow gently down the inside of the bottle 
with minimal turbulence.  Each bottle will be capped after it is filled.   



5.5.3 Collection of Split Samples 



If requested by USEPA or DTSC, split samples will be collected for analysis by a separate 
laboratory designated and contracted by USEPA.  Split samples will be collected in the same 
manner as the field duplicate samples described in Section 5.5.2.  The bottles for split samples 



Comment [A17]: The HydraSleeve should be 
positioned so that the top of the sampler is 
approximately at or 2 feet below the center of the 
well screen.  Preferably, the weight should rest on 
the bottom of the well only if needed to position the 
top of the HydraSleeve at the center of the well 
screen.  It would be preferable for the weight to rest 
above the bottom of the well, if possible, to avoid 
stirring up sediment.  For additional detail on this 
comment, see Specific comment No. 19.   



Comment [A18]: More time is needed for 
equilibration if the weight is allowed to tough the 
bottom of the well (which will stir up suspended 
sediment.  See Specific Comment No. 20. 
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will be filled by alternating between the parent and split sample, until all bottles are filled for 
analysis. 



5.6 Field Parameters Measurement 



The following sections describe the equipment to be used in the field to measure specified 
parameters, procedures for equipment calibration, maintenance, and decontamination. 



5.6.1 Photoionization Detector (PID) and Organic Vapor Analyzer (OVA) 



Monitoring for total organic vapors and gases in the field will be conducted using a PID or an 
OVA.  During surface soil sampling or drilling of soil and/or monitoring well borings, the PID 
will be used periodically to monitor the breathing zone, drill cuttings, borehole, and undisturbed 
core samples.  Headspace analyses of soil samples retrieved with a core sampler during drilling 
will also be tested with the PID or OVA.  All readings made with the PID or OVA will be 
recorded either in the field logbook or directly on the field boring logs. 



Before use of the PID or OVA for air monitoring, personnel will be thoroughly familiar with 
site-specific action levels defined in the Health and Safety Plan (HSP).  The PID or OVA will be 
calibrated according to the user's manual at least once a day, prior to use in the field.  The 
standard calibration gas for the PID is isobutylene, which may be obtained in canisters from an 
environmental sampling equipment supplier. 



5.6.2 Conductivity, Temperature, and pH Meter 



General water quality parameters will be periodically tested during well development and 
groundwater sampling using a conductivity, temperature, and pH meter.  Each meter will be 
calibrated according to the user's manual and planned use each day prior to use.  The meter will 
be recalibrated periodically during days of extended use. 



5.6.3 - Water Level Indicator 



The depth to groundwater will be measured in each monitoring well with an electric water level 
indicator.  Depth to water will be measured from the top of casing and recorded in the field 
logbook. 



The fiberglass tape on the water level indicator may stretch over extended periods of use. 
Therefore, the accuracy of the water level indicator will be checked in the field against a 



Comment [A19]: Please provide more detail 
regarding the measurement of soil headspace 
concentrations with consistent procedures.  Will the 
vapor concentration be measured in a re-sealable 
plastic bag, or will soil samples be placed in a glass 
jar?  How will a relatively constant soil headspace 
volume be used for each sample?   
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calibrated steel measuring tape.  Calibration of water level indicator(s) will be performed 
annually. 



The following procedures will be followed for proper maintenance of the water level indicator: 



1. Keep probe clean and free of silt or mud.  Follow decontamination procedures 
after every use.  The probe on the water level indicator must be thoroughly rinsed 
with deionized water prior to taking each water level measurement.  This 
procedure will prevent cross contamination at the site.  



2. Before sending the unit to the field, make sure it is functioning properly.  If not, 
replace batteries and try again.  If the water level indicator is still not functioning 
properly, send it back to the manufacturer for repair.  



5.6.4 Field Equipment Calibration 



Before field use each day, field monitoring instruments will be calibrated on a schedule 
according to the manufacturer's specifications.  A copy of the operations manual will be kept 
with all field monitoring equipment.  The operator must understand the limitations of each 
instrument and the possible sources of error.  Furthermore, the operator must ensure that the 
equipment is in good working order and functioning properly.  All calibration activities will be 
noted in a calibration logbook.   



5.6.5 Equipment Maintenance 



Equipment to be used during field sampling will be examined to certify that it is in proper 
operating condition.  This includes checking the manufacturer’s operating manual and the 
instructions for each instrument to ensure that all maintenance requirements are being observed.  
Field notes for previous sampling trips will be reviewed so that the notations on any prior 
equipment problem are not overlooked and all necessary repairs to equipment have been carried 
out. 



Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be 
serviced in accordance with the manufacturer’s specified recommendations and written 
procedures developed by the operators. 



Manufacturer’s procedures identify the schedule for servicing critical items in order to minimize 
the downtime of the measurement system.  It will be the responsibility of the operator to adhere 
to the maintenance schedule and to arrange any necessary and prompt service as required.  
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Service to the equipment, instruments, tools, gauges, etc., will be performed by qualified 
personnel.  In the absence of any manufacturer’s recommended maintenance criteria, a 
maintenance procedure will be developed by the operator based upon experience and previous 
use of the equipment. 



Logs will be established to record maintenance and service procedures and schedules.  All 
maintenance records will be documented and traceable to the specific equipment, instruments, 
tools, and gauges. 



5.6.6 Instrument Decontamination 



Instrument decontamination will be performed on equipment that comes in direct contact with 
soil or water samples.  Refer to Section 5.8 of this plan for proper decontamination procedures or 
the manufacturer’s operating manual specified recommended procedures. 



5.7 Sample Containers and Preservatives 



Types of sample containers and preservatives are listed in Table 14.  The samples will be 
preserved in the field.  The samples will be preserved by the laboratory immediately upon receipt 
of the sample only if necessary, provided there is no breach of method requirements.  Containers 
and preservatives will be supplied by the laboratory. 



5.8 Decontamination 



Equipment used for drilling and well installation operations will be decontaminated before and 
between each use at each location.  Large-scale decontamination will consist of a thorough 
cleaning using a pressure washer and potable water.  Portable decontamination areas will be 
established for cleaning equipment between sample locations.  Steam-cleaned items will be 
placed on clean polyethylene sheeting or sawhorses and allowed to air dry. 



Potable water will be used for equipment decontamination.  The water will be obtained from 
local fire hydrants and faucets or brought to the site in tanks by the drilling contractor.  A sample 
of the hydrant water will be collected for laboratory analysis of VOCs, in accordance with 
USEPA Method 8260B, to document the quality of water used for equipment decontamination 
purposes. 



All reusable field equipment used to collect and handle samples, or to collect field 
measurements, will also be decontaminated before coming into contact with any sample for 





http://www.stanley.army.mil/Volume1-4/Field-Sampling-Plan/Section1.htm#1.5 Equipment Decontamination
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laboratory analysis.  Sample collection equipment will be decontaminated before first use and 
between each sample location.  Decontamination procedures for sampling equipment are as 
follows: 



 Use tap water with a detergent (Alconox or equivalent) to wash reusable sampling 
equipment, and rinse thoroughly with tap water, check for any residual dirt, and 
rewash if necessary 



 Rinse twice with tap water, followed by a deionized/distilled water rinse 



 Allow equipment to air dry and cover or wrap in plastic, if not used immediately. 



Equipment decontamination procedures and events will be recorded in the field logs.  Liquids 
generated from decontamination procedures will be contained on site in 55-gallon drums or tanks 
approved by DOT. 



5.9 Containment and Disposal of Investigation Derived Waste 



The investigation derived wastes generated during the RDI will generally include drill cuttings; 
well development, purge water, and equipment rinseate water; decontamination fluids; used PPE; 
and debris (e.g., used plastic sheeting, disposable field monitoring and sampling equipment such 
as bailers, sample and preservative bottles, calibration liquid bottles, calibration gas cylinders, 
sample filters and tubing).  These materials will be handled as described in the following 
sections.  Waste characterization will be confirmed by laboratory analyses, and all wastes will be 
disposed at a USEPA-approved offsite treatment or disposal facility. 



Drums, roll-off bins, and tanks will be labeled with a pre-printed, unclassified materials label.  
The label will indicate that the unclassified materials are being temporarily held pending 
evaluation of laboratory analyses.  The label will also include the site name, date, type of 
materials stored, and origin of materials stored. 



5.9.1 Drill Cuttings 



Drill cuttings generated from drilling will be placed in lined and covered, locking roll-off bins or 
55-gallon drums approved by DOT and temporarily stored at a staging area pending analytical 
results.  Soil cuttings from the vadose zone will be segregated.  One four-point composite sample 
will be collected for every four drums.  Two four-point-composite samples will be collected and 
composited from every roll-off bin.  Composite sample locations will be selected 
arbitrarilyjudgmentally.  The composite sample will be submitted to the laboratory and analyzed 
per Section 3.5.3.  All bins will either be removed or transported to a secure staging area once 



Comment [A20]: Please state how much 
Alconox powder should be used per gallon of 
decontamination water.  



Comment [A21]: Describe how the soil samples 
will be composited. 
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field activities at the location are complete.  Waste characterization will be confirmed by 
laboratory analyses, and all wastes will be disposed at a USEPA-approved offsite facility. 



5.9.2 Water 



Water generated during the RDI (well development water, purge water, aquifer testing water, 
equipment rinseate, and decontamination fluids) will be placed in tanks or 55-gallon drums 
approved by DOT.  Tanks will be locked overnight for safety.  Tanks and drums must be labeled 
in accordance with state and local regulation.  Unlabeled tanks and drums may not be left 
unattended onsite.  Purge water generated during groundwater monitoring events will be stored 
in the purge water tank at the Benchmark site.  One water sample will be collected from each 
tank and every four drums and submitted to the laboratory to be analyzed per Section 3.5.4.  The 
water will be temporarily stored at a staging area pending analytical results and disposed in 
accordance with federal and state regulations 



5.9.3 Personal Protective Equipment and Debris 



PPE is expected to consist of used gloves and disposable coveralls, and investigation derived 
debris is expected to include, but not limited to, used plastic sheeting, disposable field 
monitoring and sampling equipment such as bailers, sample and preservative bottles, calibration 
liquid bottles, calibration gas cylinders, sample filters, and tubing.  PPE and investigation 
derived debris items that have come in contact with site COCs will be placed in drums approved 
by DOT and sampled to evaluate the necessary method of disposal.  Samples will be submitted 
to the laboratory to be analyzed per Sections 3.5.1 and 3.5.2.  PPE and investigation derived 
debris that has not come in contact with COCs will be double-bagged using plastic trash bags 
and placed into solid waste dumpsters.  Other items such as empty cement bags and wrapping 
materials will be placed directly into solid waste dumpsters.  Calibration liquid and preservation 
bottles will be rinsed and placed into solid waste dumpsters.  The contents of the solid waste 
dumpsters will be disposed of at an approved solid waste facility. 



5.10 Sample Management Procedures and Documentation 



The following sections discuss various sample management procedures that will be followed 
during the performance of the proposed field program.  These include procedures for sample 
packaging and shipment, sample identification and labeling, chain-of-custody documentation, 
and field logs. 



Comment [A22]: As previously mentioned in 
Section 3.5.3, the specific analytical requirements for 
the proposed disposal facility should be confirmed, 
as the requirements vary by facility.  
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5.10.1 Sample Packaging and Shipment 



Ice packed in resealable bags (double bagged) will be placed in the sample coolers to comply 
with preservation requirements.  A chain-of-custody form, as well as other appropriate 
documentation, will be placed in resealable plastic bags and into the sample coolers.  Samples 
for fixed-base laboratory analysis will be transported by field personnel or laboratory courier to 
the laboratory. 



5.10.1.1 Preparation of Sample Coolers 



A ‘picnic’ cooler (such as a Coleman or other sturdy cooler) is typically used as a shipping 
container.  In preparation for shipping samples, the drain plug is taped shut from the outside.  
Coolers will be clean and have no any debris or water on the inside.   



5.10.1.2 Packing Samples in Coolers 



The bottles will be placed upright in the cooler in such a way that they do not touch and will not 
touch during transportation.  Cardboard separators and/or bubble wrap may be placed between or 
around the bottles at the discretion of the shipper to prevent breakage of glass sample bottles.  If 
samples are required to be shipped to the laboratory with ice, ice in resalable bags as described 
above will be placed around, among, and on top of the sample bottles.  The cooler will then be 
filled with inert packing material and the liner taped shut.  When samples are shipped to the 
laboratory, they must be placed in containers sealed with custody seals.  One or more custody 
seals must be placed on each side of the shipping container (cooler). 



5.10.1.3 Closing and Shipping of Coolers 



All samples will be couriered or delivered by field personnel to the laboratory.  The chain-of-
custody for the samples will be sealed inside a plastic bag and taped to the inside of the cooler 
lid.  The laboratory will be notified before samples are delivered.  The cooler will then be closed 
and taped shut with strapping tape (filament-type). 



5.10.2 Sample Labeling 



A coding system will be used to identify each sample collected which will allow tracking and 
retrieval of information concerning a particular sample, and will assure that each sample is 
uniquely identified.  Each sample will be identified by site identification, boring/well name, and 
date.  The site identification for all samples collected for this project will be BEN.  For example, 
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a sample identification of BEN-W24-062512 would indicate that the groundwater sample was 
collected from Benchmark monitoring well W24 on 25 June 2012. 



Each collected sample, including duplicates and travel, field or decontamination rinseate blanks, 
will have a completed sample label securely attached to it.  The label will be completed before 
the sample containers are filled.  All field quality assurance/quality control (QA/QC) samples 
will be shipped "blind" to the laboratory, but will be labeled in a way to facilitate identification 
of the laboratory results.  Labels will include the project code number, the location and depth of 
the sampling site, the type of sample and analysis required, the time of sampling, and the initials 
of the sampler.  An example sample label is included in Appendix A. 



5.10.3 Sample Documentation 



5.10.3.1 Field Notebooks 



Field personnel will follow documentation procedures developed for site investigation work.  
The procedures serve to (1) provide a record of the activities performed in the field and (2) 
permit identification of samples and tracking of their status in the field, during shipment, and at 
the laboratory.  Site personnel responsible for maintaining field notebooks must be familiar with 
all procedures applicable to the field activity being performed. 



Field notebooks shall be bound with lined, consecutively numbered pages.  All pages must be 
numbered at the completion of the work.  Before use in the field, the field notebook will be 
marked with a specific project number issued by the Orion Project Manager.  Before going to the 
field, the site-specific work plan and health and safety plan will be reviewed by field personnel.  
These documents should be on site during all field activities.  



Each field notebook must include: 



 Site name 



 Date and day of the week 



 Weather conditions (i.e., approximate temperature, cloud cover, precipitation, 
wind direction, and velocity) and other pertinent data 



 Name of personnel and subcontractors on site 



 Equipment on site 



 Summary of activities. 
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General Field Notebook Procedures 



1. Make all entries in a waterproof black or blue indelible marker. 



2. Do not erase or blot out any entry. 



3. Indicate deletions by drawing a single line through the text to be deleted and 
initialing and dating the deletion. 



4. Do not start a new page until the previous page is full or has been marked with a 
single diagonal line so that entries cannot be made as if they were part of the 
narrative. 



5. Record work, observations, quantities of materials, calculations, drawings and 
related information, flow rates, and any relevant system operational parameters 
directly on the field log.  Field measurements must include units. 



6. Reference any forms used to record site information and data filenames in the 
field log.  If data collection forms or electronic data logging equipment are used, 
the information need not be duplicated in the field log.  When electronic data are 
collected, crucial data points should be recorded in the field log as a backup.  
Electronically recorded data should always be backed up on portable media as 
soon as possible following collection. 



7. Indicate approximate scale, north arrow, and reference to features that can be 
easily located from site drawings or aerial photographs on maps in the field log. 



8. Sign and date all entries made in margins, otherwise not part of daily narrative, 
after the field log is closed. 



Field Notebook Entries 



Specific field notebook entries must include: 



 Date and page number on each page 



 Signature and date on the final page of entries each day 



 Initials and date for all changes 



 A single diagonal line through the remainder of the final page at the end of the 
day to close out the daily log 



 Time the observation was made in 24-hour time units 



 Names of field team members and other individuals, including onsite 
subcontractor staff involved in field activities 



 Any individuals or visitors who are observing team's activities 



 Description of activities being conducted 



 Level of personal protective equipment (PPE) used 



 Instruments used and serial numbers 
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 Field instrument calibration verification/recalibration data 



 Serial/tracking numbers on documentation and shipments. 



Other field log entry requirements may include: 



 Changes in weather 



 Deviations from procedures, including reasons for deviations 



 Problems, downtime, or delays in equipment decontamination procedures 



 Upgrade or downgrade of PPE 



 Sample analytes, containers, and preservative types 



 Observations of conditions that may bias sample results (petroleum odors, 
airborne dust, etc.) 



 Activities taken to mitigate possibility of sample bias 



 Identification of any blind duplicate samples 



 Information identifying any photographs taken (photo number, view direction, 
subject description). 



A copy of the field notebook should be saved in electronic format in the project files.  An 
example field notebook and sample log is included in Appendix A. 



5.10.3.2 Chain-of-Custody Forms 



Sample identification records and chain-of-custody records will be used during the field 
program.  The National Enforcement Investigations Center (NEIC) Policies and Procedures 
Manual provides chain-of-custody and document control procedures.  A sample will be under 
custody if one or more of the following criteria are met: 



 Sample is in the custodian's (sampler, lab personnel, etc.) possession 



 Sample is in the custodian's view after being in possession 



 Sample was in the custodian's possession and was locked up to prevent tampering 



 Sample is in a designated secure area. 



Chain-of-custody will be maintained for samples collected in the field and transported or shipped 
to laboratories for analysis or analyzed at an onsite mobile lab.  Field personnel will have overall 
responsibility for sample custody and for field document control during the sampling.  The field 
onsite coordinator will check that the samplers have the appropriate identification and custody 
records, resolve custody problems in the field, and handle the shipment of samples to the 
analytical laboratories. 
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Custody records will be used for the samples collected during this project.  The records will be 
correlated with the sample collection labels; requested information will have the same heading 
on both.  Laboratory QC samples will be indicated on the chain-of-custody record sheet.  The 
sampler will complete a chain-of-custody record to accompany each sample shipment from the 
field to the laboratory.  The person who physically collects the sample is the sampler and will 
complete the chain-of-custody.  An example chain-of-custody record sheet is included in 
Appendix A. 



The custody records will be used for a packaged lot of samples; more than one sample will 
usually be recorded on one form.  More than one custody record sheet may be used for one 
package, if necessary.  The purpose of the custody record is to document the transfer of a group 
of samples traveling together; when custody of the group of samples changes, a new custody 
record is initiated.  The original custody record will travel with the samples, and the initiator of 
the record will keep a copy.  When custody of the same group of samples changes hands several 
times, some people will not have a copy of the custody record.  This is acceptable as long as the 
original custody record shows that each person who had received custody has properly 
relinquished custody.  The following are general use instructions: 



Custody Record Procedures 



1. The originator fills in all requested information from the sample labels. 



2. The originator signs in the top left "Relinquished by" box and keeps the copy. 



3. The original record sheet travels with the samples. 



4. The person receiving custody checks the sample label information against the 
custody record.  He or she also checks sample condition and notes anything 
unusual under "Comments" on the custody form. 



5. The person receiving custody signs in the adjacent "Received by" box and keeps 
the original. 



6. The date/time will be the same for both signatures since custody must be 
transferred to another person.  When samples are shipped via common carrier 
(e.g., Federal Express), the date/time will not be the same for both signatures. 



7. When samples are shipped via common carrier, the original travels with the 
samples and the shipper (e.g., field personnel) keeps the copy.  The shipper also 
keeps all shipping papers, bills of lading, etc. 



8. In all cases, it must be readily seen that the same person receiving custody has 
relinquished it to the next custodian. 
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Questions/Problems Concerning Custody Records 



If a discrepancy between sample label numbers and custody record listings is found, the person 
receiving custody should document this and properly store the samples.  The samples should not 
be analyzed until the problem is resolved by contacting a responsible authority. 



The person receiving custody should attempt to resolve the problem by checking all available 
information (other markings on sample container, type of sample, etc.).  He or she should then 
document the situation on the custody record and in the field log and notify the appropriate 
responsible authority to resolve the problem as soon as possible. 



Changes may be written in the "Comments" section of the Custody record and should be initialed 
and dated.  A copy of this record should accompany the written notification to the sample 
custodian.  A complete copy of the documentation of the problem and its resolution should also 
be provided to the Orion Project Manager and included with the project files. 



5.11 Quality Control/Quality Assurance Samples 



Field QA/QC samples will be collected and analyzed to evaluate the quality of the field sampling 
process.  QA/QC samples collected during sampling will consist of the following types:  
duplicate samples, decontamination rinseate blanks, trip blanks, and matrix spike/matrix spike 
duplicates (MS/MSD).  All field QA/QC samples will be submitted "blind" to the laboratory.  
The laboratory may not use field blanks for duplicate analyses or for matrix spiking.  Because all 
field blanks will be submitted "blind," the particular field sample(s) to be used for duplicate and 
MS/MSD analyses must be specified to the laboratory. 



5.11.1 Field Duplicates 



At a minimum, duplicates of groundwater and soil vapor samples will be collected at a rate of 
10 percent of the samples collected.  Duplicate samples will be collected, preserved, packaged, 
labeled, and sealed in a manner identical to the other samples being collected.  Duplicate 
groundwater and soil vapor samples will be collected as splits.  For example, a duplicate 
groundwater sample will be collected by splitting the sample between sample containers.  For 
duplicate groundwater samples, the bottles will be filled by alternating between the parent and 
duplicate sample, until all bottles are filled for analysis.  For duplicate soil vapor samples, a 
second sample container will be filled immediately after the first.  Field duplicates should be 
selected from samples known or expected to contain the contaminants of concern in low to high 
concentrations (i.e. if the duplicate samples are non-detect for the contaminants of concern, then 
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no information will be gained from the duplicate analysis).  If multiple duplicate samples are to 
be submitted to the laboratory, then it is valuable to select the samples from a range of 
contaminant concentrations. 



5.11.2 Field Blanks 



Decontamination Rinseate or Equipment Blanks 



Decontamination rinseate or equipment blanks will be collected, at a rate of one per 20 samples 
collected in a day.  The blank is prepared in the field by pouring Type II laboratory-supplied 
“clean” water through the sampling equipment and into the appropriate sample containers after 
equipment decontamination.  The rinseate blank serves as a check to verify the effectiveness of 
decontamination procedures.  Decontamination rinseate blanks will be analyzed for VOCs only.   



Trip Blanks 



Trip blanks will consist of filled volatile organic analysis vials that are transported from the 
analytical laboratory to the sampling site and then returned unopened to the laboratory along 
with the field samples.  One trip blank will be submitted with each sample shipment; however, 
trip blanks are only required when VOC analyses are to be performed on samples within the 
shipment and only if more than one sample is included within the cooler.  Trip blanks will only 
be analyzed for VOCs, if necessary. 



5.11.3 Laboratory Quality Control/Quality Assurance Samples 



Laboratory QA/QC samples will be collected for groundwater samples at a frequency of one per 
20 samples.  Double sample volume will be collected for groundwater samples.  These additional 
sample containers will be labeled "for MS/MSD analysis" and will be used by the laboratory for 
internal quality control.  Samples for laboratory QA/QC will be selected from locations where 
low levels of contamination are expected (as determined by field screening methods or historical 
data).  Selection of QA/QC samples with low, rather than moderate to high, levels of 
contamination will minimize the potential of diluting out the spike concentration.  Laboratory 
QA/QC samples will be designated on the chain-of-custody form. 
 



Comment [A23]: Provide an example of the 
types of sampling equipment used in the RDI for 
which rinseate samples will be needed (for example, 
bailers used for the HydroPunch samples, or the 
SimulProbe sampler).   
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SECTION 6 – HEALTH AND SAFETY PLAN 



A HSP for the filed program described in this FSP has been prepared and is included in the RDI 
work plan.  All field work performed during the RDI will be conducted and monitored in 
accordance with the HSP. 
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D R A F T  T E C H N I C A L  M E M O R A N D U M  
 



Review Comments on Appendix C, Draft Groundwater Flow 
Modeling Plan, Remedial Design Investigation Work Plan, 
Shallow Zone South of Puente Creek Prepared by CDM 
Smith, Dated June 25, 2012  



Raymond Chavira/USEPA



File



PREPARED BY: Kerang Sun/CH2M HILL 
Tom Perina/CH2M HILL 



DATE: July 27, 2012 
PROJECT NUMBER: 431650.RP.06 



 



The subject document was prepared by CDM Smith on behalf of Northrop Grumman and is included as Appendix 
C of the Remedial Design Investigation (RDI) Work Plan, Shallow Zone South of Puente Creek of the Puente Valley 
Operable Unit (PVOU).   



General Comments 
1. Update of the Conceptual Model (CM).  An  updated CM for the area south of the Puente Creek 



should be developed as an integral component of the updated CM of the regional PVOU remedy 
which should incorporate the geological, hydrological, and water quality data collected during all 
phases of the Shallow Zone South (SZS), Shallow Zone North (SZN) and the Intermediate Zone (IZ) 
investigations. The core of the PVOU CM is the hydrostratigraphic model which serves as the basis for 
the layering of the numerical models for PVOU. The current hydrostratigraphic model as depicted in 
the geological cross sections AA’ through FF' prepared by CH2M HILL on behalf of EPA was developed 
by refining the hydrostratigraphic model developed during the RI/FS phase of PVOU and it 
incorporates field data collected during the installation of the SZ and IZ remedy wells and the 
installation of the SZ compliance and sentinel wells. This model will be refined again to incorporate 
the field data collected from field investigation described in this RDI work plan, as well as data 
collected from the field activities as described in the Compliance and Monitoring Well Network Plan 
(CMWNP) for the PVOU IZ Remedy (CDM, 2012). 



2. Update of the Numerical Model.  Please note that the layering in the regional PVOU model area, not 
just the local SZ-South area should be refined to reflect the hydrostratigraphic model as depicted in 
the updated CM. Refer to General Comment 1. 



3. Inclusion of Pumping Test Data as Part of Model Calibration.  In addition to calibration of the 
updated model against historical water levels as described in this modeling plan, model calibration 
should also include all available aquifer test data, including aquifer tests conducted on the SZS, IZ and 
SZN wells. 



Specific Comments 
1. Page 1, last paragraph; reference document (CDM Smith, 2008).  Please add the document to the 



reference list. Also, it is noted that the modeling documentation is included as Appendix C (not 
Appendix A) of the cited document. Please make correction. 



2. Page 2, last paragraph; update of the CM.  Refer to General Comment 1. 



PREPARED FOR: 



COPY TO: 
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3. Page 3, first paragraph; update of the numerical model.  Refer to General Comment 2. 



4. Page 3, second paragraph; re-calibration of the updated numerical model.  Refer to General 
Comment 3. 



5. Page 6, second paragraph; capture zone analysis.  Capture zone should be generated for different 
water level conditions; i.e., low, average and high water levels from the transient simulation. 



6. Page 6, second paragraph; flow simulations.  Besides the inflow components (spreading basins, areal 
recharges, etc), realistic representation of future pumping conditions in the PVOU area is essential to 
the predictive simulations. Recent pumping records (e.g., in the past 5 years) are generally more 
representative of future pumping conditions than long term historical pumping records (e.g., past 20 
years). 



7. Page 6, third paragraph; remedy simulations. Please note that re-injection is one of the discharge 
options for the SZS remedy. As such, injection wells should be included in the model scenarios for 
alternatives with re-injection. 



8. Page 7, References. Refer to Specific Comment 1.  
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SECTION 1 – OBJECTIVES


Orion Environmental Inc. (Orion) has prepared this Field Sampling Plan (FSP) on behalf of Northrop Grumman Systems Corporation (Northrop Grumman) in accordance with the Remedial Design/Remedial Action (RD/RA) Statement of Work (SOW) for the Shallow Zone South of Puente Creek (SZ-South) remedy of the Puente Valley Operable Unit (PVOU).  The SOW is Attachment 4 to Unilateral Administrative Order (UAO) 2011-14 issued by U.S. Environmental Protection Agency (USEPA) on 16 September 2011 (USEPA, 2011b).


This FSP provides detailed procedures related to the collection and analysis of soil, soil vapor, and groundwater samples, and other field activities to be performed as a part of the SZ-South Remedial Design Investigation (RDI).


1.1	Background


The former Benchmark Technology (Benchmark) property is an 8.9 acre property located at 200 South Turnbull Canyon Road in City of Industry, within the southern portion of the San Gabriel Valley of Los Angeles County, California (Figure 1).  The Benchmark property was operated as a printed circuit board manufacturing facility from about 1955 to 1989.  Various chemicals were used during its historical operations, including chlorinated solvents from about 1961 to the late 1980s.  In 1984, the USEPA placed the San Gabriel Valley in its Superfund program because volatile organic compounds (VOCs) were detected in numerous water supply wells.  The Los Angeles Regional Water Quality Control Board (RWQCB) subsequently began assessment of facilities in the basin with historical VOC usage and, in 1986, directed Benchmark (the property owner and operator at that time) to conduct subsurface investigations.  TRW Inc., the previous owner and operator from 1963 to 1983, took over the investigation and remediation program from Benchmark in 1987.  In 2003, TRW Inc. merged with Northrop Grumman.  The new merged entity, under the Northrop Grumman name, continued to perform remediation at Benchmark.


A UAO for the SZ-South was issued to Northrop Grumman by USEPA on 16 September 2011.  As defined by USEPA in the UAO, the “Shallow Zone South of Puente Creek shall mean the shallow zone of the PVOU aquifer, as referenced in the PVOU Interim Record of Decision (ROD) and Explanation of Significant Difference (ESD) for the Interim ROD, that lies south of Puente Creek and is bounded on the east, west, and south by the extent of shallow zone contamination.  Puente Creek, a surface water conveyance channel located in Los Angeles County, lies above the underlying shallow zone groundwater and shall serve as the northern physical boundary for the Shallow Zone South of Puente Creek remedy.”  


The Benchmark property is located in the area defined as the SZ-South and the lead regulatory agency responsibilities for the project were transferred from RWQCB to USEPA due to the project’s close association with the other two PVOU remedies and the need to integrate it with these regional remedies.  


1.2	Objectives and Scope of Work


The objectives of the investigation, per background information and the Data Quality Objectives (DQOs), are to (1) evaluate the nature and extent of contamination in the SZ-South, including the Benchmark property, and (2) collect data to assist in the remedial design for the SZ-South.  


The work to be performed to meet the objectives are as follows:


Benchmark (On Property)


· Sample existing vapor monitoring points and soil vapor extraction (SVE) wells to evaluate soil vapor contaminants and concentrations


· Install temporary vapor monitoring points to collect additional soil vapor data needed to fill data gaps or deficiencies


· Drill soil and Hydropunch borings to: 


· Collect vadose zone soil samples at select locations and depths to evaluate potential vadose zone contamination


· Collect saturated soil samples at select locations and depths for treatability evaluation


· Collect grab groundwater samples at all locations to evaluate the nature and extent of groundwater contamination


· Perform visual logging of soil samples using the Unified Soil Classification System (USCS) to evaluate lithology


· Conduct downhole geophysical logging in boreholes drilled using mud rotary drilling methods to evaluate and correlate lithology 


· Install permanent groundwater monitoring wells as needed to provide locations for future groundwater monitoring, based on data collected from soil and Hydropunch borings.


· 


Off Property


· Drill investigation borings to:


· Collect saturated soil samples to evaluate physical properties


· Collect grab groundwater samples at all locations at defined depth intervals to evaluate the nature and extent of groundwater contamination 


· Perform visual borehole logging using the USCS to evaluate lithology


· Conduct downhole geophysical logging in boreholes drilled using mud rotary drilling methods to evaluate and correlate lithology


· Install permanent single or multi-depth groundwater monitoring wells based on data collected from soil and grab groundwater samples


· Install temporary vapor monitoring points to evaluate potential for vapor intrusion in the immediate vicinity of Benchmark.


Site Wide


· Review data collected during investigation activities and information on available remedial technologies to evaluate alternatives to remediate soil and groundwater contamination south of Puente Creek


· Perform short-term aquifer testing on new and existing wells


· Perform air sampling (i.e., indoor air, sub-slab, and soil gas) for evaluation of the vapor intrusion exposure pathway on property and in the immediate vicinity of and downgradient of the former Benchmark facility south of Puente Creek.  The locations of air sampling will be determined based on a vapor intrusion modeling evaluation using existing data and newly-acquired subsurface data (e.g., shallowest groundwater VOC concentrations, soil properties, depth-to-groundwater, stratigraphic data, and soil vapor data) collected during this investigation.


· Conduct a potable well survey to evaluate the potential for human health exposure and conduits for vertical migration of contaminated groundwater


· Collect samples of investigation derived waste (IDW) to identify the proper disposal method.





 
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SECTION 2 – SITE BACKGROUND


2.1	Location and Topography


The SZ-South, as defined in Section 1.1, covers approximately 170 acres and is situated in the cities of Industry and La Puente in eastern Los Angeles County, California (Figure 1).  The SZ-South is located at the mouth of the Puente Valley, a sub-basin of the San Gabriel Valley groundwater basin.  The San Gabriel Valley is bordered by the San Gabriel Mountains to the north and by a crescent-shaped series of low hills on the south.  The only significant divide along this boundary is the Whittier Narrows, which is the lowest point in the San Gabriel Basin and it serves as the surface water and groundwater discharge locale for the basin (California Department of Water Resources [DWR], 1966).


The Puente Valley is a “horn-shaped” valley that opens into the main San Gabriel Basin on the west and on the north.  Puente Valley is bounded to the north by San Jose Hills and to the south by Puente Hills.  The ground surface elevations in Puente Valley range from about 800 feet above mean sea level (MSL) at the eastern boundary to about 300 feet MSL where it meets the main San Gabriel Basin (USEPA, 2011a).  The ground surface elevation at the property and north to Puente Creek is relatively flat with elevations ranging from 308 to 314 feet above MSL from the west to the east.  


The Benchmark property is located in the area defined as the SZ-South and defines the upgradient portion of the SZ-South investigation area.  The Benchmark property is currently owned by Trammell Crow Company and is occupied by a concrete tilt-up building measuring 210 feet by 880 feet (approximately 185,000 square feet) over a majority of the property.  The building is used as a warehouse.  The remaining areas of the property are paved.


The area between the Benchmark property and Nelson Avenue is mostly commercial/industrial properties and roadways.  The majority of this area is either covered by buildings or paved.  The area between Nelson Avenue and Puente Creek is residential and includes unpaved areas around the homes.


2.2	USEPA Activities in the Area


United Technologies Corporation (UTC) is implementing the Shallow Zone (SZ) Remedy North of Puente Creek under the direction of USEPA. UTC has installed ten groundwater extraction wells, screened from 75 to 245 feet below ground surface (bgs), and is in the process of completing the design of the treatment system and pipelines for both localized extraction at the toe of the eastern plume and full remedy implementation. The planned extraction rate for the SZ remedy is approximately 1,500 gpm to meet the requirements of the Interim ROD. The treated groundwater is planned for reinjection back into the SZ. While the actual schedule for the SZ remedy is not known, full system start-up is anticipated for 2015. 


Northrop Grumman is also implementing the Intermediate Zone (IZ) remedy in the PVOU.  A total of six groundwater extraction wells have been installed, screened from 180 to 385 feet bgs.  The conveyance pipeline and a VOC treatment system have also both been installed.  Northrop Grumman is in the process of completing the design of a 1,4-dioxane and perchlorate treatment system planned for construction at the treatment site in 2013.  The planned extraction rate for the IZ remedy is approximately 1,450 gpm to meet the requirements of the Interim ROD.  The treated water will be provided to San Gabriel Valley Water Company (San Gabriel) for blending to reduce total dissolved solids (TDS) and nitrate concentrations prior to being provided for beneficial use under California Department of Public Health Policy 97-005. Policy 97-005 permit approval and start-up of the IZ remedy for continuous pumping is anticipated in 2015. The start-up and operation of IZ remedy will be coordinated by USEPA to avoid the potential downward pull of contamination from the SZ to the IZ. 


2.3	Hydrogeology


The principal water-bearing formations of the main San Gabriel Valley Basin (Basin) are unconsolidated and semi-consolidated sediments that range in size from coarse gravel to fine-grained sands. These water-bearing sediments extend from a few hundred feet thick along the edges of the Basin to more than 4,000 feet thick near the center of the Basin, and are surrounded and underlain by relatively impermeable marine sedimentary bedrock.  


The Basin’s major sources of natural recharge are infiltration of rainfall on the valley floor and percolation of runoff from the adjacent mountains. The Basin also receives imported water and return flow from applied water.  Subsurface groundwater flow into the Basin occurs across the Raymond Fault in the northwest, the Sierra Madre Fault in the north, and the Cucamonga Fault in the northeast.  


Except where large pumping centers create depressions in the water table, groundwater generally flows from the perimeters of the Basin toward Whittier Narrows and from there into the Central Basin.  Most of the surface streams in the San Gabriel Basin are concrete lined except the San Gabriel River, an approximately three-mile reach of the Rio Hondo, and approximately one mile of San Jose Creek Reach 1.  Stream-channel recharge of groundwater only occurs along the unlined stretches through the bottom of the stream channels.  Other surface water features include several lakes in the vicinity of Whittier Narrows and groundwater spreading facilities within the Main San Gabriel Basin, predominantly in the northern part of the San Gabriel Basin near Azusa.  These surface water bodies and spreading basins also recharge the groundwater aquifer in the Main San Gabriel Basin (CH2M HILL, 2002).  


The alluvial sedimentary deposits found in Puente Valley are primarily derived from consolidated marine sedimentary rocks in the Puente and San Jose Hills.  These deposits range in thickness from approximately 1,300 feet in the northwest, near the mouth of the valley where it meets the Main San Gabriel Basin, to less than 25 feet in the eastern portion and along the Puente Valley perimeter.  In general, the alluvial sediments in Puente Valley are finer-grained and have higher clay contents than deposits found in the Main San Gabriel Basin.  Specifically, the Puente Basin consists predominantly of fine-grained sediments with interbedded coarser-grained lenses.  These units are generally discontinuous, but local lenses of sand and gravel are hydraulically connected at a regional scale in some locations.  Near the mouth of Puente Valley, a transition in sediment composition from fine- to coarse-grained facies occurs where the valley meets the Main San Gabriel Basin.  The bedrock underlying the alluvial sediments in Puente Valley is composed primarily of relatively impermeable consolidated marine sedimentary rocks.  


Although the coarse-grained units are generally discontinuous, three primary relatively higher permeability zones within Puente Valley were identified during the initial Remedial Investigation/Feasibility Study (RI/FS; CH2M HILL, 1997), based primarily on hydrologic and water quality data from monitoring wells installed throughout Puente Valley.  These relatively higher permeability zones are referred to as the shallow, intermediate, and deep zones.  Relatively finer-grained confining layers dominated by silt and clay, separate and contribute to localized vertical head and water quality differences between aquifer zones.  


The hydrostratigraphy in the mouth of valley area dips to the north and west, as the geology of Puente Valley transitions to the main San Gabriel Basin; therefore, the depths of the hydrogeologic units increase to the north and west.  


Groundwater discharge from Puente Valley includes subsurface groundwater flow from Puente Valley into the main San Gabriel Basin towards Whittier Narrows, discharge of shallow groundwater into the bottom of San Jose Creek, and pumpage from several large public water supply wells in the B7 Wellfield located at the mouth of Puente Valley.  In recent years, active production wells in the B7 Wellfield include San Gabriel wells B7C, B7E, B9B, B11B, B24A, and B24B and Suburban Water Systems well 147-W3.  While all of these wells extract most of their water from the deep zone, some of the wells, specifically B7C, B11B, and 147-W3, are also screened in the IZ.  The IZ is composed of both an upper unit and lower unit, the UIZ and LIZ, respectively.  These three production wells get a substantial portion of water from the LIZ and only a small amount of water from the UIZ.


Local Hydrogeology


The subsurface in the SZ-South consists of alluvial valley sediments that have been deposited from the surrounding highlands within the Puente Basin, which is a sub-basin of the larger Main San Gabriel Basin.  The subsurface sediments are composed of alluvial deposits that range from coarse sands and gravels to fine-grained silts and clays.  The water bearing sediments are considered Pleistocene to Recent in age and extend to depths of approximately 200 to 800 feet bgs.


The depth to groundwater in the vicinity of the property varies over time due to seasonal drought and recharge events as well as regional recharge trends.  The highest water table elevations were observed from 1995 into 1999.  Depth to groundwater (i.e., the water table) measurements in December 2011 varied between 34 to 48 feet bgs at the property to about 67 to 70 feet bgs along Nelson Avenue.  A general downward hydraulic gradient (piezometric head differences of 6 to 10 feet) is observed between the more permeable sand units, which are typically interbedded with lower permeability silts and clays.  The only noted exception to this trend is an upward gradient observed on Flagstaff Street between wells PZ-1 (screened from 116 to 121 feet bgs) and PZ-2 (screened from 125 to 140 feet bgs), where well PZ-2 has a higher piezometric head value by approximately 1 foot. 


Hydraulic conductivities vary greatly both vertically and horizontally due to the variable amount of fine-grained sediments present.  Transmissivity based on pump tests in the extraction wells on Nelson Avenue (Orion, 2007) ranges between 4,800 to 16,100 gallons per day per foot (gpd/ft; 6.9 to 23.1 centimeters squared per second [cm2/sec]) with an average of four tests being 12,175 gpd/ft (17.0 cm2/sec).  Transmissivity determined from a pump test at onsite well W9 (Woodward-Clyde, 1994) is 112.2 gpd/ft (0.1612 cm2/sec). 


Groundwater flow direction can vary from one permeable sand unit to the next, but the general flow direction is to the north, and becomes more northeasterly in the northern portion of the SZ-South area near Nelson Avenue (Figure 2 from 2011).  The average horizontal hydraulic gradient has varied from about 0.007 to 0.009 foot per foot.  The flow direction, as measured in the second sand interval, has exhibited little variation over the past 20 years, even though piezometric heads in this interval have varied more than 20 feet.


2.4	Water Quality


Several chlorinated solvents and other chemicals were used in the manufacturing processes at the Benchmark property throughout its history (Woodward-Clyde, 1987 and 1988) including, but not limited to:


			· Acetone


			· Toluene





			· Chromium


			· TCE





			· Copper


			· 1,1,1-TCA





			· Cyanide


			· Chromic Acid 





			· Isopropyl Alcohol


			(hexavalent chromium)





			· Methylene Chloride


			· Unknown Caustics





			· MEK


			· Xylenes








Contaminants of concern (COCs) that have been detected in groundwater within the SZ-South include the following:


· Chemicals used on site during the manufacturing process (listed above)


· Breakdown products of chlorinated solvents that degrade over time following abiotic or biotic pathways including 1,1‑dichloroethene (1,1-DCE; an abiotic breakdown product of 1,1,1-TCA), 1,1-dichloroethane (1,1-DCA), 1,2‑DCA, cis-1,2-DCE, trans-1,2-DCE, vinyl chloride, bromoform, chloroform, and chloromethane


· Chemical additives such as 1,4-dioxane, which was added to 1,1,1-TCA as a stabilizer for storage and transport, or compounds that potentially could have been present in small amounts as impurities in the source solvents, such as tetrachloroethene (PCE), 1,1,2,2-tetrachloroethane, and 1,1,2‑TCA


· Other regional chemicals of concern detected in PVOU groundwater including dichlorodifluoromethane, trichlorofluoromethane, arsenic, and nitrate.


In 1992, 1,1,1‑TCA concentrations were over 100,000 micrograms per liter (g/l) in on-property well W3.  During the December 2011 sampling event, on-property well W8 contained the highest 1,1,1-TCA, 1,1-DCE, and 1,4-dioxane concentrations of 5,200, 2,300, and 1,600 g/l, respectively.  The highest hexavalent chromium concentrations in groundwater on site were reported at on-property wells W3/W11 (9.1 and 13 g/l, respectively) and W9 (18 g/l).  


Other compounds, some of which are naturally occurring, are detected in the groundwater above Applicable or Relevant and Appropriate Requirements as defined in the ESD to the Interim ROD.  These include: perchlorate, selenium, nitrates, and TDS, of which only TDS may potentially be attributed to the Benchmark site.  Selenium, TDS, and nitrates are in the groundwater at concentrations that potentially exceed regulatory discharge limits, and are found at elevated concentrations throughout the PVOU.





[bookmark: _Toc58483][bookmark: _Toc7489212][bookmark: _Toc179779513]


2-6


S:\Northrop\02BMRK\RPT\FSP.doc   7/2/12


SECTION 3 – RATIONALE FOR SAMPLE LOCATIONS, NUMBER OF SAMPLES, AND LABORATORY ANLAYSES


The sampling design for the investigation was based on professional judgment.  The rationale for each sampling point and each sampling location are included in Table 1 and on Figures 3 to 5.  The sampling rationale and locations were selected based on the CSM and data gaps observed as a result of the CSM (Orion, 2012).


3.1	Soil Vapor Samples


[bookmark: _Toc58484][bookmark: _Toc7489213][bookmark: _Toc179779514]Soil vapor samples will be collected to evaluate the nature and extent of volatile contaminants in the vadose zone.  	Comment by Author: Please add the word “volatile” after before the word “contaminants” so the sentence reads, “Soil vapor samples are used to evaluate the nature and extent of volatile contaminants in the vadose zone.”


3.1.1	Sampling Locations


Soil vapor samples will be collected from existing vapor monitoring points (VM-1 to VM‑3 and VM-6 to VM-8), SVE wells (Z2-1 to Z2-12, Z3-1 to Z3-7, and Z4-1 to Z4-6), and monitoring well W1 at the Benchmark property and the properties immediately downgradient of Benchmark.  Temporary vapor monitoring points (TVM‑1 to TVM-16) will be installed on the Benchmark property and on the properties immediately downgradient and cross gradient of the Benchmark property to collect additional soil vapor data needed to fill data gaps or deficiencies.  Existing soil vapor monitoring points, SVE wells, monitoring well W1, and temporary vapor monitoring point locations are described in the table below and shown on Figure 3.


			Sampling Location


			Location





			VM-1 to VM-3, Z2-1 to Z2-12, Z3-1 to Z3-7, Z4-1 to Z4-6, W1, and TVM-1 to TVM-8


			Benchmark property





			TVM-9 and TVM-10


			Former Nelson Steel property





			TVM-11


			Perez property





			TVM-12


			A&M Building Supply property





			TVM-13


			Koll Company property





			TVM-14


			West of Former West Coast Sand & Gravel property





			TVM-15 and TVM-16


			Former West Coast Sand & Gravel property








The wellheads for SVE wells Z2-7 to Z2-12, Z3-5 to Z3-7, and Z4-6 are buried and cannot be accessed.  Vapor samples from these wells will need to be collected from the SVE manifold located inside the Benchmark treatment area.  Vapor samples from the remaining SVE wells, vapor monitoring points, and well W1 will be collected from the wellhead.


3.1.2	Number of Analyses


Soil vapor samples will be collected from the following sampling locations:


· Existing Vapor Monitoring Points:  VM-1 to VM-3 and VM-6 to VM-8 (two screened intervals for each monitoring point with one sample collected from each)


· Existing SVE Wells:  Z2-1 to Z2-12, Z3-1 to Z3-7, and Z4-1 to Z4-6 (one sample per well)


· Monitoring Well:  W1 (one sample)


· Temporary Vapor Monitoring Points:  TVM-1 to TVM-16 (three screened intervals per monitoring point with one sample from each).


An estimated total of 86 soil vapor samples will be collected during the investigation.  


3.1.3	Laboratory Analyses


[bookmark: _Toc58485]Soil vapor samples collected from existing vapor monitoring points and SVE wells will be delivered by courier to the following laboratory for analysis with a 24-hour turnaround:


TestAmerica Laboratories


17461 Derian Avenue, Suite 100


Irvine, CA 92614


(949) 260-3297


Soil vapor samples will be analyzed for the following:


· VOCs


· 1,4-dioxane


Soil vapor samples collected from temporary vapor monitoring points will be analyzed on site in a mobile laboratory that will be selected during pre-field preparation.  Each soil vapor sample collected will be analyzed for volatile organic compounds (VOCs) and only samples sent to the fixed laboratory will be analyzed for 1,4-dioxane.  Lists of target compounds, analytical methods, and reporting limits for soil vapor samples are included in Tables 2 and 3.	Comment by Author: The FSP should also reference table 14 at this location, as the best summary of analytical methods for each sample.


3.2	Soil Samples


Soil samples will be collected from the vadose zone to evaluate the nature and extent of potential vadose zone contamination at the Benchmark property.  Saturated soil samples will be collected from select locations and depths for treatability evaluation in the SZ-South.


3.2.1	Sampling Locations


Vadose zone soil samples will be collected from soil borings SIP-1 to SIP-6, SIP‑13, SIP‑14, and SIP-16 to SIP-19 at the Benchmark property.  Saturated soil samples will be collected below the water table at selected soil borings and depths where elevated contaminant concentrations are anticipated based on field screening data.  Saturated soil samples will be selected from borings SIP-1 to SIP-27 and IP-1 to IP-14.  Soil boring locations are described in the table below and are shown on Figures 4 and 5.


			Sample Location


			Location





			SIP-1 to SIP-8, SIP-13, SIP-14, SIP-16 to SIP-22, and SIP-25 to SIP-27


			Benchmark property





			SIP-9 and SIP-15


			Former West Coast Sand & Gravel property





			SIP-10 and SIP-23


			Former Nelson Steel property





			SIP-11 and SIP-24


			Perez property





			SIP-12


			A&M Building Supply property





			IP-1 to IP-5, and IP-10


			Valley Boulevard





			IP-6 to IP-8


			Nelson Avenue





			IP-11


			Unruh Avenue





			IP-12


			Eldon Avenue





			IP-9, IP-13, and IP-14


			Cadbrook Drive








3.2.2	Number of Analyses


Vadose zone soil samples will be collected from soil borings starting at 5 feet bgs and every 5 feet thereafter to approximately 40 feet bgs or until the water table is encountered.                      Eight vadose zone soil samples will be collected from borings SIP-1 to SIP-6, SIP‑13, SIP‑14, and SIP‑16 to SIP-19.  An estimated total of 96 vadose zone soil samples will be collected during the investigation.  More samples may be needed if the depth to the water table is deeper than this estimate.


The number of saturated soil samples collected will depend on field screening data collected from soil borings SIP-1 to SIP-27 and IP-1 to IP-14 during the investigation.	Comment by Author: State how the field screening data will be used to determine the number of saturate soil samples collected.


3.2.3	Laboratory Analyses


Vadose zone and saturated soil samples collected from soil borings will be delivered by courier to TestAmerica Laboratories for analysis with a 24-hour turnaround.  Vadose zone and saturated soil samples will be analyzed for the following:


· VOCs


· Emergent chemicals (1,4-dioxane, 1,2,3-trichloropropane, N‑Nitrosodimethylamine [NDMA], and perchlorate)


· Semivolatile Organic Compounds (SVOCs)


· Metals and cyanide.


Select saturated soil samples will also be analyzed for physical properties by the following laboratory:


PTS Laboratories


8100 Secura Way


Santa Fe Springs, CA 90670


(562) 347-2500


Lists of target compounds, analytical methods, and reporting limits for soil samples are included in Tables 4 to 8.


3.3	Grab Groundwater Samples


Grab groundwater samples will be collected to evaluate the nature and extent of groundwater contamination in the SZ-South.


3.3.1	Sampling Locations


Grab groundwater samples will be collected below the water table from all soil borings at the site.  Soil boring locations are described in the table in Section 3.2.1 and are shown on Figures 4 and 5.


3.3.2	Number of Analyses


Grab groundwater samples will be collected from soil borings starting at the water table and every 10 feet thereafter to the bottom of the boring.  Approximate water table and boring depths for the borings are in the following table:	Comment by Author: Specify the depths at which samples will be taken if poor sample recovery is experienced. 


			Boring


			Water Table Depth


(feet)(a)


			Boring Total Depth


(feet)(b)





			SIP-1 to SIP-27


			40


			100





			IP-1 to IP-5, and IP-10


			50-80


			140





			IP-6 to IP-9 and IP-11 to IP-14


			


			180





			(a)   Water table depth may vary and will be measured at nearby monitoring wells before the investigation begins.





			(b)   Boring total depths may be adjusted based on field conditions encountered.








An estimated total of 340 grab groundwater samples will be collected during the investigation.


3.3.3	Laboratory Analyses


Grab groundwater samples collected from soil borings will be analyzed for VOCs on site in a mobile laboratory that will be selected during pre-field preparation or delivered by courier to TestAmerica Laboratories for analysis with a 24-hour turnaround.  Grab groundwater samples to be analyzed for all other analytes will be delivered by courier to TestAmerica Laboratories for analysis with a 24-hour turnaround.  Grab groundwater samples will be analyzed for the following:


· VOCs


· Emergent chemicals (1,4-dioxane, 1,2,3-trichloropropane, NDMA, and perchlorate)


· SVOCs


· Metals and cyanide


· Water quality parameters.


Lists of target compounds, analytical methods, and reporting limits for grab groundwater samples are included in Tables 9 to 13.


3.4	Groundwater Monitoring


Groundwater samples will be collected during semiannual groundwater monitoring events to evaluate the nature and extent of groundwater contamination in the SZ-South.


3.4.1	Sampling Locations


Groundwater samples will be collected from existing and new monitoring and extraction wells.  Existing monitoring well locations are described in the following table and are shown on Figures 4 and 5.


			Well Location


			Location





			W1 to W7, W10, W11, W18, W19, and Z4-1 to Z4-5


			Benchmark property





			W8


			A&M Building Supply property





			W9


			Perez property





			W12 to W17, and W21


			Valley Boulevard





			W20


			Former West Coast Sand & Gravel property





			W22, W24, EW2, PZ-1, and PZ-2


			Flagstaff Street





			W23 and W25


			Perth Avenue





			EW1, EW3, EW4, and PZ-3 to PZ-6


			Nelson Avenue





			PZ-7


			Unruh Avenue








New groundwater monitoring wells will be installed as a part of the RDI as needed to provide locations for future groundwater monitoring based on data collected from soil borings and grab groundwater samples.  


3.4.2	Number of Analyses


Wells to be included in each groundwater monitoring events will be evaluated based on prior sampling data and described in a proposed sampling plan submitted to EPA for review for that particular groundwater monitoring event.  A 30-day period will be scheduled for EPA review.  A revised sampling plan will be prepared for each groundwater monitoring event that responds to EPA’s comments.  


3.4.3	Laboratory Analyses


The proposed groundwater sample analyses Analytical for groundwater monitoring events will be evaluated for each groundwater monitoring event and described in a sampling plan submitted for that particular event.  Groundwater samples collected will be delivered by courier to TestAmerica Laboratories for analysis with a standard 10-day turnaround.  Groundwater samples will typically be analyzed for the following:


· VOCs


· 1,4-dioxane


· Metals and cyanide


Additional analyses may be performed for the following:


· Emergent chemicals (1,2,3-trichloropropane, NDMA, and perchlorate)


· SVOCs


· Water quality parameters.


Lists of target compounds, analytical methods, and reporting limits for groundwater samples are included in Tables 9 to 13.


3.5	Investigation Derived Wastes


3.5.1	Personal Protective Equipment


Personal protective equipment (PPE) is expected to include used gloves and disposable Tyvek coveralls.  PPE that has come in contact with site contaminants of concern (COC) will be placed in labeled drums approved by U.S. Department of Transportation (DOT) and sampled to evaluate the necessary method of disposal.  Samples will be delivered by courier to TestAmerica Laboratories to be analyzed by toxicity characteristic leaching procedure (TCLP) with a standard 10-day turnaround.  Drums may not be left at the sampling site and must be disposed within 30 days of filling.


3.5.2	Debris


Investigation- derived debris is expected to include, but not be limited to, used plastic sheeting, disposable field monitoring and sampling equipment such as bailers, sample and preservative bottles, calibration liquid bottles, calibration gas cylinders, sample filters, and tubing.  Investigation derived debris items that have come in contact with site COCs will be placed in drums approved by DOT, appropriately labeled, and sampled to evaluate the necessary method of disposal.  Samples will be delivered by courier to TestAmerica Laboratories to be analyzed by TCLP with a standard 10 day turnaround.  Calibration liquid and preservation bottles will be rinsed and placed into solid waste dumpsters.


3.5.3	Drill Cuttings


Drill cuttings and drilling mud generated from drilling will be placed in lined and covered roll‑off bins or 55‑gallon drums approved by DOT and temporarily stored at a secure, locked staging area pending analytical results.  Roll-off bins must be locked overnight to prevent unauthorized access. One four- point composite sample will be collected for every four drums.  Two four-point composite samples will be collected from every roll off bin.  Composite sample locations will be selected arbitrarilyjudgmentally.  Samples will be delivered by courier to TestAmerica Laboratories for analysis with a 5-day turnaround.  Samples will be analyzed for the following:


· VOCs


· 1,4-dioxane


· Total petroleum hydrocarbons 


· Metals and cyanide


· pH.


These compounds are typically requested by disposal facilities for waste profiling.  The specific sampling requirements of the disposal facility will be verified prior to sampling, and any additional required analyses will be included.  Because of the reworking and washing of the soil cuttings during drilling, as well as the groundwater chemical characteristics in the drilling area, additional COCs are not likely to be present.  


3.5.4	Water


Waste wWater generated during the RDI will include the following:


· Groundwater (well development and purge water, and aquifer testing water)


· Decontamination fluid


· Equipment rinseate.


Water generated during the RDI will be placed in tanks or 55‑gallon drums approved by DOT and temporarily stored at a staging area pending analytical results.  The wastewater tank entry port and draining valve must be locked overnight or guarded to prevent unauthorized access.  Waste water tanks must be capable of being locked and must be locked overnight.  One water sample will be collected from each tank and every four drums of similar source.


Samples will be analyzed for the following:


· VOCs


· 1,4-dioxane


· pH.
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SECTION 4 – REQUEST FOR ANALYSES


4.1	Analytical Parameters


Analytical parameters along with their analytical methods and reporting limits are included in Tables 2 to 13.


[bookmark: _Toc193259005]4.2	Schedule


The investigation will begin at Benchmark and continue on to Valley Boulevard, Nelson Avenue, and then to Cadbrook Drive.  The schedule for individual sample types is described in Section 3.  Request for analysis tables for soil vapor, soil, and groundwater samples are included in Tables 14 to18.
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SECTION 5 – FIELD METHODS AND PROCEDURES	Comment by Author: General Comments
General comment – There is no mention in the FSP of lithologic assessment along with the vapor probes, either using lithology to identify a zone of preferential pathway near the target depth, or collecting soil physical parameters to be used in future vapor intrusion modeling. 
General comment – There is no mention of decommissioning methodology for the temporary vapor monitoring points, or how long the temporary probes are to remain in place.
General comment – The FSP is not clear on the proposed soil vapor analyses. There is no text that clearly specifies the planned analytical methods for each sample, or there seems to be some discrepancy.
Section 3.1.3 states that only samples sent to the fixed-base laboratory (i.e., samples collected from existing wells and vapor monitoring points) will be analyzed for 1,4-dioxane. However, Table 14 indicates that all samples will be analyzed for 1,4-dioxane, including those collected from temporary monitoring points. 
Table 2 indicates that the analytical method is 8260M for three of the target VOCs. Does that mean that the samples analyzed by the fixed-base lab will analyzed for both TO-15 and 8260M? Will the mobile lab be able to analyze TO-15 as well as 8260M?
Section 3.1.3 does not mention analysis of the sample from existing Monitoring Well W-1, although the W-1 sample is listed in Section 3.1.2.
Section 5 does not discuss analytical methods


5.1	Soil Vapor Sampling


Soil vapor sampling will be conducted in accordance with the April 2012 “Advisory ‑ Active Soil Gas Investigations” developed by the California Department of Toxic Substances Control (DTSC), California Environmental Protection Agency (CalEPA), Regional Water Quality Control Board (RWQCB), Los Angeles Region, and RWQCB, San Francisco Region (CalEPA, 2012,).


Before collecting soil vapor samples from existing vapor monitoring points and soil vapor extraction wells, and temporary vapor monitoring points, shut-in and leak tests will be completed.  In addition, before collecting soil vapor samples from temporary vapor monitoring points, a purge volume test will be conducted.  A purge volume test will not be conducted on existing vapor monitoring points and soil vapor extraction wells.  A minimum of 3 purge volumes will be used for vapor monitoring points and soil vapor extraction wells.


Shut-in Test


Before purging or sampling, a shut-in test will be performed to check for leaks in the sampling train.  To conduct a shut-in test, the valves, tubing, and fittings downstream from the top of the vapor monitoring point or SVE well or the manifold sample port (for wells with buried wellheads) will be assembled.  A vacuum pump will then be connected to the sample train and a minimum vacuum of 100 inches of water column (in. WC) will be applied.  A vacuum gage will be connected to the sampling chain with a tee fitting to monitor vacuum during the test.  The test will be conducted while the sampling canister or sample bag is attached with its valve in the closed position.  The vacuum will be observed for at least one minute.  If there is any observable loss in vacuum, the fittings will be tightened until the vacuum remains stable.  Once the shut-in test is completed the sampling train will not be altered.


Leak Test


Leak tests will be conducted at every soil vapor sampling point to monitor for potential leaks during soil vapor sampling that could dilute samples with ambient air and produce results that underestimate actual concentrations or contaminate the sample with external contaminants.  A leak check compound (such as 1,1-difluoroethane, isopropanol or butane) will be applied at each sample location including (1) sample system connections, (2) surface bentonite seals (for temporary vapor monitoring points), and (3) the top of soil vapor sampling points.  	Comment by Author: Isopropanol is listed as a potential leak check compound. However, isopropanol (isopropyl alcohol) is also listed in Section 2 as a potential site contaminant. For this reason isopropanol should not be used as a leak detection compound.


Purge Volume Test


A purge volume test will only be performed on temporary vapor monitoring points.  To remove stagnant or ambient air from the sampling system and collect samples that are representative of subsurface conditions, a purge volume versus contaminant concentration test will be conducted at the first temporary vapor monitoring point to calculate a site-specific purge volume.  The purge volume test will be conducted after the shut-in test and leak test are performed.  The purge test location selected will generally be as near as possible to the highest anticipated COC‑impacted sampling location. 


The purge volume will be estimated based on the summation of the internal volume of the tubing, the annular space around the probe tip, and the dry bentonite in the annular space.  Samples will be collected for analysis after purging 1, 3, and 10 volumes.  After each purging event, a sample will be collected and immediately transferred to the mobile laboratory for analysis.  The optimal purge volume will be the volume with the highest hydrocarbon concentrations.  This volume of vapor will be purged from each subsequent vapor probe.  If COCs are not detected in any of the purge steps, a default of 3 purge volumes will be used.  A flow rate between 100 and 200 milliliters per minute (ml/min) will be used for purging.  A flow rate greater than 200 ml/min may be used for existing vapor monitoring points and SVE wells due to their larger diameter casings.  However, a vacuum of 100 in. WC or less will be maintained during sampling when a higher flow rate is used.	Comment by Author: Aside from the internal volume of the tubing, the purge volume need only incorporate an estimate of the void space in the annular material (filter pack and dry bentonite), not the entire annular space.


5.1.1	Existing Vapor Monitoring Points and Soil Vapor Extraction Wells


Soil vapor samples will be collected using a vacuum chamber with a Tedlar bag.  Sample lines will be ¼-inch-diameter Teflon or new vinyl tubing with a length not exceeding 10 feet.  Generally, the length of tubing will be the minimum necessary to connect the sample source to the sampling apparatus.  Sample bags will be made of Tedlar film with a minimum thickness of 0.002 inches.	Comment by Author: This sentence is missing a word. It should read, “Generally, the length of tubing will be the minimum necessary to connect the sample source to the sampling apparatus.”


An airtight rigid vacuum chamber will be used when the bags are filled by applying vacuum.  The chamber will be opaque (to decrease sample degradation due to ultraviolet light) except for a small window that allows the sampler to check the condition of the bag during sampling.  The chamber will have the necessary couplings to connect with sample bags, sample line, and vacuum line, and a flow control valve to shut off the flow to the bag.  The chamber will also be equipped with a vacuum relief valve to protect both the bag and container.  An oil-less vacuum pump with a minimum capacity of 2 liters per minute will be used.  A rotameter (or equivalent) flowmeter will be used with a range of 0.05 to 1.0 liter per minute.  


The following procedures will be followed when collecting a vapor sample for laboratory analysis:


1. Assemble the sample train and perform shut-in and leak tests.


2. Place an open Tedlar bag inside the vacuum chamber and connect both the Tedlar bag and vacuum line to the sample train.


3. Turn on the vacuum pump and open the desired sample port or wellhead valve.


4. Wait for the sample line to be purged a minimum of 3 casing volumes.


5. Switch the vacuum line from the sample train to the chamber and allow the chamber vacuum to inflate the Tedlar bag.


6. Fill the Tedlar bag to approximately 80 percent capacity.


7. Close the sample port and turn off the vacuum pump.


8. Release the vacuum on the chamber by disconnecting the vacuum line.


9. Open the chamber and close the Tedlar bag.


Once collected, vapor samples will be stored and shipped in an opaque container free of sharp edges, metal closures, or staples to protect the integrity of the Tedlar bag.  	Comment by Author: Per the DTSC/RWQCB guidance, samples collected in polymer gas sampling bags (i.e., Tedlar) should be analyzed within 6 hours of collection. In Section 3 the FSP states that the samples collected from existing points, identified in Section 5 as those that will be collected in Tedlar bags, will be sent by courier to Test America laboratory in Irvine, CA. Please make sure the numerous samples from existing wells and vapor monitoring points can be analyzed within the timeframe specified by the guidance or consider using Summa canisters.	Comment by Author: Describe how sample bags are labeled without compromising sample quality.


5.1.2	Temporary Vapor Monitoring Points


The borings for temporary vapor monitoring points will be installed using a direct push rig by advancing 1.5‑ to 2‑inch‑outside diameter steel rods into the subsurface with hydraulic force and the action of a top-mounted impact hammer.  After reaching the desired sampling depth, the rods will be removed and a temporary soil vapor monitoring point will be constructed using 1/8-inch-inside-diameter Nylaflow or Teflon tubing with a small airstone filter.  The filters will be no longer than 6 inches.


The filter will be lifted up approximately 6 inches and sand will be poured down the hole to encase the filter in 1 foot of sandpack.  Approximately 1 foot of dry granular bentonite will be placed on top of the sandpack and then the well will be completed to the surface with bentonite grout.  The probe will be allowed to set for 30 minutes prior to sampling to allow the bentonite time to properly seal.  	Comment by Author: This paragraph describes the temporary probe construction but it appears to describe a single-depth vapor probe. The temporary vapor monitoring points are to be nested completions with three depths each. Please modify the text to clearly describe the construction and sampling timing of the multi-depth probes, and consider including a schematic probe construction diagram. 


At each sample location, new Nylaflow or Teflon tubing will be connected to the top of the probe and to a 60 cubic centimeter (cc) syringe using a three-way valve.  To ensure sample integrity, a leak test will be conducted as described above.  Once the leak compound is in place, a three-way valve will be opened, and the soil vapor sample will be withdrawn and collected for analysis in an airtight syringe.  As per DTSC requirements, purging and sampling flow rates will not exceed 200 ml/min.  Purging will be conducted using a low-flow pump.  


5.2	Drilling and Soil Sampling


5.2.1	Drilling


The borings will be advanced using the sonic drilling method, which employs simultaneous high-frequency vibrational and low-speed rotational motion coupled with down-pressure to advance the cutting edge of a circular drill string.  This action produces a uniform borehole while providing relatively continuous, undisturbed core samples of soil and most bedrock formations.  Some of the capabilities and advantages for environmental soil sampling include:


 Cores allow accurate depiction of stratigraphy and lithology with a larger sample volume compared to split-spoon sampling


 Sonic rigs can drill through cobbles, boulders, sand, hard till, or other obstructions, which reduces refusal


 Drilling wastes are reduced and sample handling is minimized because cores are contained within core barrel liners or extruded into plastic sleeves at the surface.


Continuous-core soil sampling will be performed using a 6‑inch-diameter core barrel advanced at each proposed boring location.  The core barrel will be sonically advanced into the undisturbed formation.  Fluids, air, or mud will not be used during the coring process.  Following the 6-inch-diameter core barrel, a 10-inch-diameter override casing will be advanced over the core barrel to the same depth, and the core barrel will be returned to the surface for core extraction.  Five-foot-long sections of 3‑1/2-inch-diameter continuous-core will be extruded from the core barrel.  The extruded core samples will be divided and placed in 2-1/2-foot-long sealable plastic bags and transported to a portable field station in a manner preserving lithologic integrity.  The bags will be allowed to equilibrate for approximately 10 minutes.  The organic vapor levels in the headspace will be measured using a field photoionization detector (PID) and readings will be recorded on the boring log.  The soil sample will be described immediately on the boring log by noting approximate grain-size distribution, color, grading, and, if applicable, plasticity in accordance with the USCS (American Society for Testing and Materials [ASTM] Standard D-2488).  A representative sample of each interval will be placed in a sectioned tray and labeled.	Comment by Author: Describe how the core temperature will be monitored and controlled, if the temperature increases to the point of potentially impacting VOC samples.  	Comment by Author:  Also photograph the core in the field prior to bagging with a tape alongside to provide a depth reference.


5.2.2	Soil Sampling


Vadose Zone


Soil samples will be collected from the vadose zone, as described in Section 3.2, using a modified California split-spoon sampler.  The modified California sampler will be driven below the advancing core barrel.  The sampler contains three brass tubes, each 2 inches in diameter and 6 inches in length.  The sampler will be driven to the sampling depth by dropping a 140‑pound hammer approximately 30 inches.  Soil samples will be collected for chemical analysis as described in Section 3.2.3.  The blow counts will be recorded in the lithologic log. 


After the sampler is retrieved from the drive casing, it will be placed on a portable field stand near the boring and the tubes will be removed.  The ends of one of the tubes will be covered with Teflon sheeting, capped with PVC end caps, and placed in a sealable plastic bag.  A portion of one of the brass tubes will be extracted and placed in the appropriate sample container.  Soil samples will be placed in a cooler with ice until they are delivered to the laboratory for analysis.


Saturated Zone


Soil samples will be collected from the saturated zone, as described in Section 3.2, using an Encore sampler or a SimulprobeTM sampling tool.  


The Encore sampler will be used to collect a sample form the extruded soil core.  The Encore sampler is a single use device and cannot be cleaned and/or reused.  The following is the procedure for using the Encore sampler:


 Hold the coring body and push the plunger rod down until the small o-ring rests against the tabs


 Depress the locking lever on the Encore t-handle and place the coring body, plunger end first, into the open end of the t-handle, aligning the two slots on the coring body with the two locking pins in the t-handle


 Twist the coring body clockwise to lock the pins in the slots and check to ensure the sampler is locked in place


 Turn the t-handle with the T up and the coring body down which will position the plunger bottom flush with the bottom of the coring body


 Using the t-handle, push the sampler into the soil until the coring body is completely filled.  When full, the small o-ring will be centered in the t-handle viewing hole


 Remove the sampler from the soil and wipe any excess soil from the exterior of the coring body


 Place a cap on the coring body while it is still in the t-handle and push and twist the cap over the bottom until the grooves on the locking arms seat over the ridge on the coring body.  The cap must be seated to seal the sampler


 Remove the capped sampler by depressing the locking lever on the t-handle while twisting and pulling the sampler from the t-handle


 Lock the plunger by rotating the extended plunger rod fully counter-clockwise until the wings rest firmly against the tabs


 Attach a completed circular label from the Encore sampler bag to the cap on the coring body


 Complete the outside label on Encore sampler bag and add a custody seal.


Each Encore sample will be placed in a sealed plastic bag and stored on dry ice in a cooler.  The samples will remain on dry ice until delivery to the laboratory for analysis.  


The SimulprobeTM sampling tool will be pushed approximately 18 inches into the formation ahead of the core barrel penetration depth.  While being pushed, the SimulprobeTM sampler will fill with soil.  Once the sampler is filled it will be brought to the surface and the soil sample will be extruded and placed in a 4 ounce glass jar.  The glass jar will be wrapped with paper towels and placed in a sealable plastic bag.  Soil samples will be placed in a cooler with ice until they are delivered to the laboratory for analysis.


5.3	Grab Groundwater Sampling


Discrete-depth groundwater samples will be collected from the soil borings at approximately 10-feet intervals in the saturated zone.  Approximate water table and boring depths for the borings are in the following table:  The total depth at each boring will be based on the laboratory analyses of the overlying in-situ groundwater and soil samples, and will be agreed upon by discussion with EPA.


			Boring


			Water Table Depth


(feet)(a)


			Boring Total Depth


(feet)(b)





			SIP-1 to SIP-27


			40


			100





			IP-1 to IP-5, and IP-10


			50-80


			140





			IP-6 to IP-9 and IP-11 to IP-14


			


			180





			(a)   Water table depth may vary and will be measured at nearby monitoring wells before the investigation begins.





			(b)   Boring total depths may be adjusted based on field conditions encountered.








Groundwater samples will be collected using either a HydropunchTM or SimulprobeTM sampling tool.  The main difference between the HydropunchTM and SimulprobeTM sampling tools is that the SimulprobeTM is pre-filled at the surface with nitrogen and, upon reaching the sampling depth, the sampler gas is extracted and the void replaced with groundwater.  The SimulprobeTM can also collect discrete soil samples at the same depth as the water sample.  At each sampling depth the HydropunchTM or SimulprobeTM sampler will be run to the bottom of the boring on drill rods.  Depending on which sampler is used, the following sampling procedures will be completed.


SimulprobeTM − The sampler will be pushed approximately 18 inches into the formation ahead of the drill bit penetration depth.  While being pushed, the SimulprobeTM sampler will fill with soil.  Once pushed to the necessary depth, the screen on the sampler will be exposed and a water sample will be collected.  To collect the water sample, the nitrogen will be withdrawn from the sampler by a tubing line that runs to the surface and groundwater will be pulled in by the resulting vacuum.  Once the sampler is filled, the entire sampler will be brought to the surface with both the water and soil samples.  The SimulprobeTM sample tool can hold up to 2 liters of water, which is sufficient to fill the sample containers necessary to perform the required analyses for VOCs, and 1,4‑dioxane.  The soil sample will be characterized and logged in accordance with the USCS on the soil boring log.  Soil samples will be used to confirm lithology, conduct grain-size analyses, and may be submitted for physical properties testing.  	Comment by Author: Table 15 shows many additional samples for the in-situ groundwater samples, as discussed in General Comment No. 5


HydropunchTM − The HydropunchTM sampler will be pushed approximately 3 feet into the formation ahead of the drive casing.  Once pushed to the necessary depth, the screen on the sampler will be exposed and the HydropunchTM sampler will fill with groundwater to meet hydrostatic equilibrium.  A small bailer will be run inside the drill rod to the depth of the sampler to collect the water and bring it to the surface.  


Based on previous experience collecting samples in this area, it may take as long as 2 hours for sufficient water to collect in either type of sampler.  If the sampler does not fill, it will be removed, steam-cleaned, and then redeployed for a second attempt.  The drill bit will be advanced 2 to 3 feet before attempting a second sample.	Comment by Author:   This sampling time estimate is based only VOCs and 1,4-dioxane; however, many additional analyses are proposed, as summarized in Table 15.


5.4	Monitoring Well Construction


Monitoring well construction is described in the Well Installation Plan.


5.5	Groundwater Monitoring and Sampling


Existing monitoring and extraction wells and piezometers will be sampled during semiannual groundwater monitoring events.  Baseline groundwater samples from new monitoring wells will be collected a minimum of 72 hours after development.  


5.5.1	Water Level Measurement


Water levels will be measured from the wells during each sampling event.  An electric water-level indicator will be used to take these measurements.  The decontaminated probe and line of the water-level indicator will be lowered slowly into the well until contact with the water surface is indicated by a light or buzzer.  The measurements will be taken from the surveyed measurement mark on the well casing.  A second and third reading will be taken, confirming the initial reading, before the water-level indicator is withdrawn from the well.  The depth-to-water water level will be measured to the nearest 0.01 foot.  Depth to the bottom of the well will also be measured for new wells and compared to the installation information in the field or drilling logs.  Total depth measurements will be used to determine if sediment has accumulated in the wells or if there are any obstructions or indications of potential damage.  Measurements will be recorded on a field log and on the groundwater purge form.  


5.5.2	Well Sampling


Water samples will be collected using either HydraSleeve samplers or a low-flow purging method.  Depending on which method is used, the following sampling procedures will be used.  


Low-Flow − Before sampling, at least twice the combined volumes of the sample pump and tubing will be purged from each monitoring well at a maximum flow rate of 500 ml/min, and typically 100 ml/min using a submersible pump, with the goal to maintain less than 0.3 feet of drawdown.  The pump intake will be placed near the middle of the submerged screened interval to avoid mixing formation water with overlying stagnant water within the well casing and underlying sediments in the well bottom.  Specific well-dedicated tubing will be used for each well.


Water levels will be recorded every 3 to 5 minutes during purging and upon completion of the sampling.  Throughout purging, the conductivity, pH, oxidation reduction potential, turbidity, temperature, and dissolved oxygen will be measured and recorded for the evacuated groundwater by the use of a flow-through cell.  These measurements will be used to confirm that water parameters have stabilized and the well has been purged sufficiently.  The well will be purged until minimum volume requirements are attained and water quality parameters have stabilized for three consecutive measurements.  Generally, values within +/- 10 percent between consecutive readings will indicate stability of the water chemistry.  Generally, water samples will be collected immediately after stabilization directly from the pump discharge into the appropriate sample containers provided by the analytical laboratory.  The flow-through well will be bypassed preferably during collection of the samples.  The preservatives necessary for the analyses performed will be provided in the sample containers by the analytical laboratory.


A detailed description of the low-flow sampling techniques is provided in the following two documents:	Comment by Author: One or both of these documents should be provided as an appendix to the FSP to provide additional detail on the low-flow sampling method for field personnel..


EPA, Office of Solid Waste and Emergency Response.  1996.  Ground Water Issue, Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures, EPA/540/S-95/504.  Prepared by Robert Puls and Michael Barcelona.  April.  
http://www.google.com/#hl=en&gs_nf=1&cp=16&gs_id=2&xhr=t&q=EPA%2F540%2FS-95%2F504&pf=p&output=search&sclient=psy-ab&rlz=1W1ADRA_enUS438&oq=EPA/540/S-95/504&gs_l=&pbx=1&bav=on.2,or.r_gc.r_pw.r_qf.,cf.osb&fp=a0c5566a03d2eae0&biw=1535&bih=835


EPA, Region 1.  2010.  Low Stress (low flow) Purging and Sampling Procedure for the Collection of Groundwater Samples From Monitoring Wells. Region 1 Low-Stress (Low-Flow) SOP, Revision Number 3. Revised January 19, 2010. 
http://www.google.com/#hl=en&rlz=1W1ADRA_enUS438&sclient=psy-ab&q=Low+Stress+(low+flow)+Purging+and+Sampling+Procedure+for+the+Collection+of+Groundwater+Samples+From+Monitoring+Wells.+&oq=Low+Stress+(low+flow)+Purging+and+Sampling+Procedure+for+the+Collection+of+Groundwater+Samples+From+Monitoring+Wells.+&gs_l=serp.12...97270.97270.0.100031.1.1.0.0.0.0.0.0..0.0...0.1...1c.6nc8BN400Fs&pbx=1&bav=on.2,or.r_gc.r_pw.r_qf.,cf.osb&fp=a0c5566a03d2eae0&biw=1535&bih=835





HydraSleeve − The HydraSleeve is classified as a no-purge (passive) grab sampling device, and can be used to collect representative samples of groundwater.  The HydraSleeve is made of a long, flexible, 4-mil-thick flat polyethylene sample sleeve sealed at the bottom.  A self-sealing reed-type flexible polyethylene check valve is built into the top of the sleeve to prevent water from entering or exiting the sampler except during sample collection.  A suspension line is attached to the spring clip, or directly to the top of the sleeve, to deploy the device into and recover the device from the well.  A reusable stainless-steel weight with clip is attached to the bottom of the sleeve to carry it down the well to its intended depth in the water column.


Before deploying the HydraSleeve, a depth-to-water measurement will be collected to determine the preferred position in the well.  Depth to the bottom of the well will not be measured to avoid disturbing any sediment that may have accumulated.  Depth –to- bottom information will be obtained from installation information in the field or drilling logs to confirm the placement of the HydraSleeve in the water column.  The suspension line will be measured to suspend the HydraSleeve in the well so that the weight will rest on the bottom of the well (or at the preferred position in the well screen).  The top of the HydraSleeve sampler should be positioned so that the groundwater sample is collected entirely within the well screen (i.e. with a long HydraSleeve and short well screen, the sampler may have to be positioned lower within the well screen. 	Comment by Author: The HydraSleeve should be positioned so that the top of the sampler is approximately at or 2 feet below the center of the well screen.  Preferably, the weight should rest on the bottom of the well only if needed to position the top of the HydraSleeve at the center of the well screen.  It would be preferable for the weight to rest above the bottom of the well, if possible, to avoid stirring up sediment.  For additional detail on this comment, see Specific comment No. 19.  


During installation, hydrostatic pressure in the water column will keep the self-sealing check valve at the top of the HydraSleeve closed.  The HydraSleeve will be recovered a minimum of 3 hours after installing to allow for equilibration of the water column.	Comment by Author: More time is needed for equilibration if the weight is allowed to tough the bottom of the well (which will stir up suspended sediment.  See Specific Comment No. 20.


A sample will be collected in the HydraSleeve by pulling up on the suspension line between 30 to 40 inches at a rate of approximately 1 foot per second.  The check valve at the top of the HydraSleeve will open to allow the sleeve to fill and will close once the sleeve is full.  To fill the sample containers, the HydraSleeve will be punctured just below the check valve using the pointed end of the discharge tube.  To prepare for the next sampling event, a new HydraSleeve will be deployed in the well and left in place until the next sampling event, at which time it will be recovered.  The HydraSleeve will be selected to provide sufficient sample volume to fill the necessary sample containers.


[bookmark: OLE_LINK18][bookmark: OLE_LINK19]In all cases, sample bottles for analytical parameters with highest volatility (i.e.  VOCs) will be filled first.  All sample bottles will be filled by inducing flow gently down the inside of the bottle with minimal turbulence.  Each bottle will be capped after it is filled.  


5.5.3	Collection of Split Samples


If requested by USEPA or DTSC, split samples will be collected for analysis by a separate laboratory designated and contracted by USEPA.  Split samples will be collected in the same manner as the field duplicate samples described in Section 5.5.2.  The bottles for split samples will be filled by alternating between the parent and split sample, until all bottles are filled for analysis.


5.6	Field Parameters Measurement


The following sections describe the equipment to be used in the field to measure specified parameters, procedures for equipment calibration, maintenance, and decontamination.


[bookmark: 3.1__HNu_Photoionization_Detector_and_Or]5.6.1	Photoionization Detector (PID) and Organic Vapor Analyzer (OVA)


Monitoring for total organic vapors and gases in the field will be conducted using a PID or an OVA.  During surface soil sampling or drilling of soil and/or monitoring well borings, the PID will be used periodically to monitor the breathing zone, drill cuttings, borehole, and undisturbed core samples.  Headspace analyses of soil samples retrieved with a core sampler during drilling will also be tested with the PID or OVA.  All readings made with the PID or OVA will be recorded either in the field logbook or directly on the field boring logs.	Comment by Author: Please provide more detail regarding the measurement of soil headspace concentrations with consistent procedures.  Will the vapor concentration be measured in a re-sealable plastic bag, or will soil samples be placed in a glass jar?  How will a relatively constant soil headspace volume be used for each sample?  


Before use of the PID or OVA for air monitoring, personnel will be thoroughly familiar with site-specific action levels defined in the Health and Safety Plan (HSP).  The PID or OVA will be calibrated according to the user's manual at least once a day, prior to use in the field.  The standard calibration gas for the PID is isobutylene, which may be obtained in canisters from an environmental sampling equipment supplier.


[bookmark: 3.4_Hydac_Conductivity,_Temperature,_PH_]5.6.2	Conductivity, Temperature, and pH Meter


General water quality parameters will be periodically tested during well development and groundwater sampling using a conductivity, temperature, and pH meter.  Each meter will be calibrated according to the user's manual and planned use each day prior to use.  The meter will be recalibrated periodically during days of extended use.


[bookmark: 3.5_Water_Level_Indicator]5.6.3 - Water Level Indicator


The depth to groundwater will be measured in each monitoring well with an electric water level indicator.  Depth to water will be measured from the top of casing and recorded in the field logbook.


The fiberglass tape on the water level indicator may stretch over extended periods of use. Therefore, the accuracy of the water level indicator will be checked in the field against a calibrated steel measuring tape.  Calibration of water level indicator(s) will be performed annually.


The following procedures will be followed for proper maintenance of the water level indicator:


1. Keep probe clean and free of silt or mud.  Follow decontamination procedures after every use.  The probe on the water level indicator must be thoroughly rinsed with deionized water prior to taking each water level measurement.  This procedure will prevent cross contamination at the site. 


2. Before sending the unit to the field, make sure it is functioning properly.  If not, replace batteries and try again.  If the water level indicator is still not functioning properly, send it back to the manufacturer for repair. 


[bookmark: 3.6_Field_Equipment_Calibration]5.6.4	Field Equipment Calibration


Before field use each day, field monitoring instruments will be calibrated on a schedule according to the manufacturer's specifications.  A copy of the operations manual will be kept with all field monitoring equipment.  The operator must understand the limitations of each instrument and the possible sources of error.  Furthermore, the operator must ensure that the equipment is in good working order and functioning properly.  All calibration activities will be noted in a calibration logbook.  


[bookmark: 3.7_Equipment_Maintenance]5.6.5	Equipment Maintenance


Equipment to be used during field sampling will be examined to certify that it is in proper operating condition.  This includes checking the manufacturer’s operating manual and the instructions for each instrument to ensure that all maintenance requirements are being observed.  Field notes for previous sampling trips will be reviewed so that the notations on any prior equipment problem are not overlooked and all necessary repairs to equipment have been carried out.


Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be serviced in accordance with the manufacturer’s specified recommendations and written procedures developed by the operators.


Manufacturer’s procedures identify the schedule for servicing critical items in order to minimize the downtime of the measurement system.  It will be the responsibility of the operator to adhere to the maintenance schedule and to arrange any necessary and prompt service as required.  Service to the equipment, instruments, tools, gauges, etc., will be performed by qualified personnel.  In the absence of any manufacturer’s recommended maintenance criteria, a maintenance procedure will be developed by the operator based upon experience and previous use of the equipment.


Logs will be established to record maintenance and service procedures and schedules.  All maintenance records will be documented and traceable to the specific equipment, instruments, tools, and gauges.


[bookmark: 3.8_Instrument_Decontamination]5.6.6	Instrument Decontamination


Instrument decontamination will be performed on equipment that comes in direct contact with soil or water samples.  Refer to Section 5.8 of this plan for proper decontamination procedures or the manufacturer’s operating manual specified recommended procedures.


5.7	Sample Containers and Preservatives


Types of sample containers and preservatives are listed in Table 14.  The samples will be preserved in the field.  The samples will be preserved by the laboratory immediately upon receipt of the sample only if necessary, provided there is no breach of method requirements.  Containers and preservatives will be supplied by the laboratory.


5.8	Decontamination


Equipment used for drilling and well installation operations will be decontaminated before and between each use at each location.  Large-scale decontamination will consist of a thorough cleaning using a pressure washer and potable water.  Portable decontamination areas will be established for cleaning equipment between sample locations.  Steam-cleaned items will be placed on clean polyethylene sheeting or sawhorses and allowed to air dry.


Potable water will be used for equipment decontamination.  The water will be obtained from local fire hydrants and faucets or brought to the site in tanks by the drilling contractor.  A sample of the hydrant water will be collected for laboratory analysis of VOCs, in accordance with USEPA Method 8260B, to document the quality of water used for equipment decontamination purposes.


All reusable field equipment used to collect and handle samples, or to collect field measurements, will also be decontaminated before coming into contact with any sample for laboratory analysis.  Sample collection equipment will be decontaminated before first use and between each sample location.  Decontamination procedures for sampling equipment are as follows:


 Use tap water with a detergent (Alconox or equivalent) to wash reusable sampling equipment, and rinse thoroughly with tap water, check for any residual dirt, and rewash if necessary	Comment by Author: Please state how much Alconox powder should be used per gallon of decontamination water. 


 Rinse twice with tap water, followed by a deionized/distilled water rinse


 Allow equipment to air dry and cover or wrap in plastic, if not used immediately.


Equipment decontamination procedures and events will be recorded in the field logs.  Liquids generated from decontamination procedures will be contained on site in 55‑gallon drums or tanks approved by DOT.


5.9	Containment and Disposal of Investigation Derived Waste


The investigation derived wastes generated during the RDI will generally include drill cuttings; well development, purge water, and equipment rinseate water; decontamination fluids; used PPE; and debris (e.g., used plastic sheeting, disposable field monitoring and sampling equipment such as bailers, sample and preservative bottles, calibration liquid bottles, calibration gas cylinders, sample filters and tubing).  These materials will be handled as described in the following sections.  Waste characterization will be confirmed by laboratory analyses, and all wastes will be disposed at a USEPA-approved offsite treatment or disposal facility.


Drums, roll-off bins, and tanks will be labeled with a pre-printed, unclassified materials label.  The label will indicate that the unclassified materials are being temporarily held pending evaluation of laboratory analyses.  The label will also include the site name, date, type of materials stored, and origin of materials stored.


5.9.1	Drill Cuttings


Drill cuttings generated from drilling will be placed in lined and covered, locking roll‑off bins or 55‑gallon drums approved by DOT and temporarily stored at a staging area pending analytical results.  Soil cuttings from the vadose zone will be segregated.  One four-point composite sample will be collected for every four drums.  Two four-point-composite samples will be collected and composited from every roll-off bin.  Composite sample locations will be selected arbitrarilyjudgmentally.  The composite sample will be submitted to the laboratory and analyzed per Section 3.5.3.  All bins will either be removed or transported to a secure staging area once field activities at the location are complete.  Waste characterization will be confirmed by laboratory analyses, and all wastes will be disposed at a USEPA-approved offsite facility.	Comment by Author: Describe how the soil samples will be composited.


5.9.2	Water


Water generated during the RDI (well development water, purge water, aquifer testing water, equipment rinseate, and decontamination fluids) will be placed in tanks or 55‑gallon drums approved by DOT.  Tanks will be locked overnight for safety.  Tanks and drums must be labeled in accordance with state and local regulation.  Unlabeled tanks and drums may not be left unattended onsite.  Purge water generated during groundwater monitoring events will be stored in the purge water tank at the Benchmark site.  One water sample will be collected from each tank and every four drums and submitted to the laboratory to be analyzed per Section 3.5.4.  The water will be temporarily stored at a staging area pending analytical results and disposed in accordance with federal and state regulations	Comment by Author: As previously mentioned in Section 3.5.3, the specific analytical requirements for the proposed disposal facility should be confirmed, as the requirements vary by facility. 


5.9.3	Personal Protective Equipment and Debris


PPE is expected to consist of used gloves and disposable coveralls, and investigation derived debris is expected to include, but not limited to, used plastic sheeting, disposable field monitoring and sampling equipment such as bailers, sample and preservative bottles, calibration liquid bottles, calibration gas cylinders, sample filters, and tubing.  PPE and investigation derived debris items that have come in contact with site COCs will be placed in drums approved by DOT and sampled to evaluate the necessary method of disposal.  Samples will be submitted to the laboratory to be analyzed per Sections 3.5.1 and 3.5.2.  PPE and investigation derived debris that has not come in contact with COCs will be double-bagged using plastic trash bags and placed into solid waste dumpsters.  Other items such as empty cement bags and wrapping materials will be placed directly into solid waste dumpsters.  Calibration liquid and preservation bottles will be rinsed and placed into solid waste dumpsters.  The contents of the solid waste dumpsters will be disposed of at an approved solid waste facility.


5.10	Sample Management Procedures and Documentation


The following sections discuss various sample management procedures that will be followed during the performance of the proposed field program.  These include procedures for sample packaging and shipment, sample identification and labeling, chain-of-custody documentation, and field logs.


5.10.1	Sample Packaging and Shipment


Ice packed in resealable bags (double bagged) will be placed in the sample coolers to comply with preservation requirements.  A chain-of-custody form, as well as other appropriate documentation, will be placed in resealable plastic bags and into the sample coolers.  Samples for fixed-base laboratory analysis will be transported by field personnel or laboratory courier to the laboratory.


5.10.1.1	Preparation of Sample Coolers


A ‘picnic’ cooler (such as a Coleman or other sturdy cooler) is typically used as a shipping container.  In preparation for shipping samples, the drain plug is taped shut from the outside.  Coolers will be clean and have no any debris or water on the inside.  


5.10.1.2	Packing Samples in Coolers


The bottles will be placed upright in the cooler in such a way that they do not touch and will not touch during transportation.  Cardboard separators and/or bubble wrap may be placed between or around the bottles at the discretion of the shipper to prevent breakage of glass sample bottles.  If samples are required to be shipped to the laboratory with ice, ice in resalable bags as described above will be placed around, among, and on top of the sample bottles.  The cooler will then be filled with inert packing material and the liner taped shut.  When samples are shipped to the laboratory, they must be placed in containers sealed with custody seals.  One or more custody seals must be placed on each side of the shipping container (cooler).


5.10.1.3	Closing and Shipping of Coolers


All samples will be couriered or delivered by field personnel to the laboratory.  The chain-of-custody for the samples will be sealed inside a plastic bag and taped to the inside of the cooler lid.  The laboratory will be notified before samples are delivered.  The cooler will then be closed and taped shut with strapping tape (filament-type).


5.10.2	Sample Labeling


A coding system will be used to identify each sample collected which will allow tracking and retrieval of information concerning a particular sample, and will assure that each sample is uniquely identified.  Each sample will be identified by site identification, boring/well name, and date.  The site identification for all samples collected for this project will be BEN.  For example, a sample identification of BEN-W24-062512 would indicate that the groundwater sample was collected from Benchmark monitoring well W24 on 25 June 2012.


Each collected sample, including duplicates and travel, field or decontamination rinseate blanks, will have a completed sample label securely attached to it.  The label will be completed before the sample containers are filled.  All field quality assurance/quality control (QA/QC) samples will be shipped "blind" to the laboratory, but will be labeled in a way to facilitate identification of the laboratory results.  Labels will include the project code number, the location and depth of the sampling site, the type of sample and analysis required, the time of sampling, and the initials of the sampler.  An example sample label is included in Appendix A.


5.10.3	Sample Documentation


5.10.3.1	Field Notebooks


Field personnel will follow documentation procedures developed for site investigation work.  The procedures serve to (1) provide a record of the activities performed in the field and (2) permit identification of samples and tracking of their status in the field, during shipment, and at the laboratory.  Site personnel responsible for maintaining field notebooks must be familiar with all procedures applicable to the field activity being performed.


Field notebooks shall be bound with lined, consecutively numbered pages.  All pages must be numbered at the completion of the work.  Before use in the field, the field notebook will be marked with a specific project number issued by the Orion Project Manager.  Before going to the field, the site-specific work plan and health and safety plan will be reviewed by field personnel.  These documents should be on site during all field activities. 


Each field notebook must include:


· Site name


· Date and day of the week


· Weather conditions (i.e., approximate temperature, cloud cover, precipitation, wind direction, and velocity) and other pertinent data


· Name of personnel and subcontractors on site


· Equipment on site


· Summary of activities.


General Field Notebook Procedures


1. Make all entries in a waterproof black or blue indelible marker.


2. Do not erase or blot out any entry.


3. Indicate deletions by drawing a single line through the text to be deleted and initialing and dating the deletion.


4. Do not start a new page until the previous page is full or has been marked with a single diagonal line so that entries cannot be made as if they were part of the narrative.


5. Record work, observations, quantities of materials, calculations, drawings and related information, flow rates, and any relevant system operational parameters directly on the field log.  Field measurements must include units.


6. Reference any forms used to record site information and data filenames in the field log.  If data collection forms or electronic data logging equipment are used, the information need not be duplicated in the field log.  When electronic data are collected, crucial data points should be recorded in the field log as a backup.  Electronically recorded data should always be backed up on portable media as soon as possible following collection.


7. Indicate approximate scale, north arrow, and reference to features that can be easily located from site drawings or aerial photographs on maps in the field log.


8. Sign and date all entries made in margins, otherwise not part of daily narrative, after the field log is closed.


Field Notebook Entries


Specific field notebook entries must include:


· Date and page number on each page


· Signature and date on the final page of entries each day


· Initials and date for all changes


· A single diagonal line through the remainder of the final page at the end of the day to close out the daily log


· Time the observation was made in 24-hour time units


· Names of field team members and other individuals, including onsite subcontractor staff involved in field activities


· Any individuals or visitors who are observing team's activities


· Description of activities being conducted


· Level of personal protective equipment (PPE) used


· Instruments used and serial numbers


· Field instrument calibration verification/recalibration data


· Serial/tracking numbers on documentation and shipments.


Other field log entry requirements may include:


· Changes in weather


· Deviations from procedures, including reasons for deviations


· Problems, downtime, or delays in equipment decontamination procedures


· Upgrade or downgrade of PPE


· Sample analytes, containers, and preservative types


· Observations of conditions that may bias sample results (petroleum odors, airborne dust, etc.)


· Activities taken to mitigate possibility of sample bias


· Identification of any blind duplicate samples


· Information identifying any photographs taken (photo number, view direction, subject description).


A copy of the field notebook should be saved in electronic format in the project files.  An example field notebook and sample log is included in Appendix A.


5.10.3.2	Chain-of-Custody Forms


Sample identification records and chain-of-custody records will be used during the field program.  The National Enforcement Investigations Center (NEIC) Policies and Procedures Manual provides chain‑of-custody and document control procedures.  A sample will be under custody if one or more of the following criteria are met:


 Sample is in the custodian's (sampler, lab personnel, etc.) possession


 Sample is in the custodian's view after being in possession


 Sample was in the custodian's possession and was locked up to prevent tampering


 Sample is in a designated secure area.


Chain-of-custody will be maintained for samples collected in the field and transported or shipped to laboratories for analysis or analyzed at an onsite mobile lab.  Field personnel will have overall responsibility for sample custody and for field document control during the sampling.  The field onsite coordinator will check that the samplers have the appropriate identification and custody records, resolve custody problems in the field, and handle the shipment of samples to the analytical laboratories.


Custody records will be used for the samples collected during this project.  The records will be correlated with the sample collection labels; requested information will have the same heading on both.  Laboratory QC samples will be indicated on the chain-of-custody record sheet.  The sampler will complete a chain‑of‑custody record to accompany each sample shipment from the field to the laboratory.  The person who physically collects the sample is the sampler and will complete the chain-of-custody.  An example chain-of-custody record sheet is included in Appendix A.


The custody records will be used for a packaged lot of samples; more than one sample will usually be recorded on one form.  More than one custody record sheet may be used for one package, if necessary.  The purpose of the custody record is to document the transfer of a group of samples traveling together; when custody of the group of samples changes, a new custody record is initiated.  The original custody record will travel with the samples, and the initiator of the record will keep a copy.  When custody of the same group of samples changes hands several times, some people will not have a copy of the custody record.  This is acceptable as long as the original custody record shows that each person who had received custody has properly relinquished custody.  The following are general use instructions:


Custody Record Procedures


1. The originator fills in all requested information from the sample labels.


2. The originator signs in the top left "Relinquished by" box and keeps the copy.


3. The original record sheet travels with the samples.


4. The person receiving custody checks the sample label information against the custody record.  He or she also checks sample condition and notes anything unusual under "Comments" on the custody form.


5. The person receiving custody signs in the adjacent "Received by" box and keeps the original.


6. The date/time will be the same for both signatures since custody must be transferred to another person.  When samples are shipped via common carrier (e.g., Federal Express), the date/time will not be the same for both signatures.


7. When samples are shipped via common carrier, the original travels with the samples and the shipper (e.g., field personnel) keeps the copy.  The shipper also keeps all shipping papers, bills of lading, etc.


8. In all cases, it must be readily seen that the same person receiving custody has relinquished it to the next custodian.


Questions/Problems Concerning Custody Records


If a discrepancy between sample label numbers and custody record listings is found, the person receiving custody should document this and properly store the samples.  The samples should not be analyzed until the problem is resolved by contacting a responsible authority.


The person receiving custody should attempt to resolve the problem by checking all available information (other markings on sample container, type of sample, etc.).  He or she should then document the situation on the custody record and in the field log and notify the appropriate responsible authority to resolve the problem as soon as possible.


Changes may be written in the "Comments" section of the Custody record and should be initialed and dated.  A copy of this record should accompany the written notification to the sample custodian.  A complete copy of the documentation of the problem and its resolution should also be provided to the Orion Project Manager and included with the project files.


5.11	Quality Control/Quality Assurance Samples


Field QA/QC samples will be collected and analyzed to evaluate the quality of the field sampling process.  QA/QC samples collected during sampling will consist of the following types:  duplicate samples, decontamination rinseate blanks, trip blanks, and matrix spike/matrix spike duplicates (MS/MSD).  All field QA/QC samples will be submitted "blind" to the laboratory.  The laboratory may not use field blanks for duplicate analyses or for matrix spiking.  Because all field blanks will be submitted "blind," the particular field sample(s) to be used for duplicate and MS/MSD analyses must be specified to the laboratory.


5.11.1	Field Duplicates


At a minimum, duplicates of groundwater and soil vapor samples will be collected at a rate of 10 percent of the samples collected.  Duplicate samples will be collected, preserved, packaged, labeled, and sealed in a manner identical to the other samples being collected.  Duplicate groundwater and soil vapor samples will be collected as splits.  For example, a duplicate groundwater sample will be collected by splitting the sample between sample containers.  For duplicate groundwater samples, the bottles will be filled by alternating between the parent and duplicate sample, until all bottles are filled for analysis.  For duplicate soil vapor samples, a second sample container will be filled immediately after the first.  Field duplicates should be selected from samples known or expected to contain the contaminants of concern in low to high concentrations (i.e. if the duplicate samples are non-detect for the contaminants of concern, then no information will be gained from the duplicate analysis).  If multiple duplicate samples are to be submitted to the laboratory, then it is valuable to select the samples from a range of contaminant concentrations.


5.11.2	Field Blanks


Decontamination Rinseate or Equipment Blanks


Decontamination rinseate or equipment blanks will be collected, at a rate of one per 20 samples collected in a day.  The blank is prepared in the field by pouring Type II laboratory-supplied “clean” water through the sampling equipment and into the appropriate sample containers after equipment decontamination.  The rinseate blank serves as a check to verify the effectiveness of decontamination procedures.  Decontamination rinseate blanks will be analyzed for VOCs only.  	Comment by Author: Provide an example of the types of sampling equipment used in the RDI for which rinseate samples will be needed (for example, bailers used for the HydroPunch samples, or the SimulProbe sampler).  


Trip Blanks


Trip blanks will consist of filled volatile organic analysis vials that are transported from the analytical laboratory to the sampling site and then returned unopened to the laboratory along with the field samples.  One trip blank will be submitted with each sample shipment; however, trip blanks are only required when VOC analyses are to be performed on samples within the shipment and only if more than one sample is included within the cooler.  Trip blanks will only be analyzed for VOCs, if necessary.


5.11.3	Laboratory Quality Control/Quality Assurance Samples


Laboratory QA/QC samples will be collected for groundwater samples at a frequency of one per 20 samples.  Double sample volume will be collected for groundwater samples.  These additional sample containers will be labeled "for MS/MSD analysis" and will be used by the laboratory for internal quality control.  Samples for laboratory QA/QC will be selected from locations where low levels of contamination are expected (as determined by field screening methods or historical data).  Selection of QA/QC samples with low, rather than moderate to high, levels of contamination will minimize the potential of diluting out the spike concentration.  Laboratory QA/QC samples will be designated on the chain-of-custody form.
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SECTION 6 – HEALTH AND SAFETY PLAN


A HSP for the filed program described in this FSP has been prepared and is included in the RDI work plan.  All field work performed during the RDI will be conducted and monitored in accordance with the HSP.
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1.0    INTRODUCTION


Orion Environmental Inc. (Orion) has prepared this Well Installation Plan (WIP) as part of the Remedial Design Investigation (RDI) work plan on behalf of Northrop Grumman Systems Corporation (Northrop Grumman) in accordance with the Remedial Design/Remedial Action (RD/RA) Statement of Work (SOW) for the Shallow Zone South of Puente Creek (SZ-South; Figure 1)) remedy of the Puente Valley Operable Unit (PVOU).  The SOW is Attachment 4 to Unilateral Administrative Order (UAO) 2011-14 issued by U.S. Environmental Protection Agency (USEPA) on 16 September 2011 (USEPA, 2011).


1.1	Objectives


The objectives of the investigation and well installation activities are to (1) evaluate the nature and extent of contamination in the SZ-South, including the Benchmark site, and (2) collect data to assist in the remedial design for the SZ-South.  The purpose of the WIP is to describe the procedures for drilling, installation, and development of permanent groundwater monitoring wells completed during the investigation.


1.2 	Well Locations


Investigations Point (IP) borings will be installed site wide and at Benchmark to evaluate the nature and extent of contamination in the SZ-South.  Monitoring wells are proposed to be installed at each IP boring installed off property in the SZ-South (borings IP-1 through IP-14).  The specific number of well screens and their locations and depth intervals will be determined by the soil and Hydropunch groundwater sampling results collected from each IP boring.  


On-property monitoring wells at Benchmark will be installed at either the proposed SIP borings or future proposed borings based on the soil and Hydropunch groundwater sampling results collected from the SIP borings.


Decision Flow Chart for Selection of Permanent Well Screens
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2.0    WELL INSTALLATION ACTIVITES


This section describes the procedures for drilling, installation, development, and sampling of the monitoring wells. This section also includes a description of pre-field activities, including agency notification and local-area permitting processes.


2.1	Pre-Field Preparation


2.1.1	Well Siting


The proposed exploratory boreholes and monitoring wells will be located either at or directly downgradient of the former Benchmark property and in City of La Puente and/or the City of Industry public rights-of-way (Figure 2).  The proposed locations may be modified slightly in the field to avoid existing utilities.


2.1.2	Agency Notification


USEPA will be notified in writing a minimum of 2 4 weeks before the initiation of field work.  Drilling and well installation are tentatively scheduled to begin in September or October 2012, following completion of contractor procurement activities.


2.1.3	Permitting


In accordance with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 121(e), 42, U.S.C. Section 9621 (e), CERCLA response actions are exempted by law from the requirement to obtain federal, state, or local permits related to any activities conducted entirely on site.  In this case, “on site” refers to the area defined as the PVOU.  The USEPA Office of Solid Waste and Emergency Response Directive 9355.7-03 clarifies USEPA’s policy with respect to obtaining permits for activities at a CERCLA site.  The substantive requirements of permits, which would otherwise have been required, are met on site through the USEPA approval process.  Therefore, onsite facilities will not require permits, but must substantively comply with any applicable or relevant and appropriate requirements (ARARs).  This will include providing the agency with all information required on its permit application and, as necessary, actual completion of the application itself.  Northrop Grumman will explain to the agencies that these activities are being performed under CERCLA, and thus actual permits for these onsite actions are not required.


2.1.3.1	Los Angeles County Department of Public Health Services


Well installation permit applications will be prepared for Los Angeles County Department of Public Health in order to substantively comply with requirements of this agency.  Upon completion of each new well, a Water Well Driller’s Report will be prepared by the drilling contractor and filed with the California Department of Water Resources.  


2.1.3.2	Encroachment Permits for City and County Rights-of-Way


The proposed borings and monitoring wells will be located in City of La Puente (COLP) and/or City of Industry (COI).  The borings and wells will be installed in streets and will be conducted to meet encroachment/construction permit requirements issued by COLP/COI.  This will include (1) notifying COLP/COI of the proposed activities and project schedule, (2) submitting traffic control plans in accordance with the California Manual on Uniform Traffic Control Devices, and (3) obtaining construction/encroachment permits.


2.1.4	Underground Utility Clearance


Before drilling begins, underground utilities will be identified at the proposed boring and well locations and the locations will be adjusted, as necessary, to avoid conflicts.  Underground Service Alert will be notified during well siting and at least 48 hours before drilling.  The locations will also be assessed for underground utilities by geophysical methods such as ground-penetrating radar.  As a final precaution, each drilling location will be hand-augured to a depth of 5 feet below ground surface (bgs) before drilling.  


2.1.5	Mobilization


Before mobilization of field equipment, traffic control equipment will be installed including “no parking” signs along the street parking lane.  A staging area for drilling and sampling equipment, supplies, and investigation derived waste will be established.  


2.1.6	Health and Safety Plan (HSP)


An HSP for the field program described in the well installation activities has been prepared and is included in the RDI.  All field work performed during the well installation activities will be conducted and monitored in accordance with the HSP.


2.2	Borehole Drilling and Sampling


Investigations Point (IP) borings will be installed site wide and at Benchmark to evaluate the nature and extent of contamination in the SZ-South.  Monitoring wells are proposed to be installed at each IP boring installed off property in the SZ-South (borings IP-1 through IP-14).  On-property monitoring wells at Benchmark will be installed at either the proposed SIP borings or future proposed borings based on the in-situ soil and grab groundwater sampling results collected from the SIP borings.  The specific number of well screens and their locations will be determined by the soil and grab groundwater sampling results collected from each IP boring.  


The exploratory boreholes will be drilled to expected total depths of approximately 100 to 180 feet.  The final depth of each borehole will be determined with the concurrence of USEPA.  The boreholes will be drilled and sampled under the supervision of a California-licensed professional geologist or engineer.


2.2.1	Drilling and Soil Sampling


The boreholes will be advanced using the sonic drilling method, which employs simultaneous high-frequency vibrational and low-speed rotational motion coupled with down-pressure to advance the cutting edge of a circular drill string.  This action produces a uniform borehole while providing relatively continuous, undisturbed core samples of soil and most bedrock formations.  Some of the capabilities and advantages for environmental soil sampling include:


 Cores allow accurate depiction of stratigraphy and lithology with a larger sample volume compared to split-spoon sampling


 Sonic rigs can drill through cobbles, boulders, sand, hard till, or other obstructions, which reduces refusal


 Drilling wastes are reduced and sample handling is minimized because cores are contained within core barrel liners or extruded into plastic sleeves at the surface.


Continuous-core soil sampling will be performed using a 6‑inch-diameter core barrel advanced at each proposed boring location.  The core barrel will be sonically advanced into the undisturbed formation.  Fluids, air, or mud will not be used during the coring process. Following the 6-inch-diameter core barrel, a 10-inch-diameter override casing will be advanced over the core barrel to the same depth, and the core barrel will be returned to the surface for core extraction.  Five-foot-long sections of 3‑1/2-inch-diameter continuous-core will be extruded from the core barrel.  The extruded core samples will be divided and placed in 2-1/2-foot-long sealable plastic bags and transported to a portable field station in a manner preserving lithologic integrity.  The soil sample will be photographed with a digital camera and described immediately on the boring log by noting approximate grain-size distribution, color, grading, and, if applicable, plasticity in accordance with the USCS (American Society for Testing and Materials [ASTM] Standard D-2488).  The digital photographs should utilize overlapping color frames that include a tape measure within the field of view to indicate the sample depths.  A representative sample of each interval will be placed in a sectioned tray and labeled.  Each tray will be photographed when full or at the end of the day.  If the depths of each sample are written on the outside of the soil cuttings box, then the tray should be photographed with the cover open to show the cuttings samples and closed to show the sample depths.


2.2.2	Grab Groundwater Sampling


Discrete-depth groundwater samples will be collected from the exploratory boreholes at approximately 10-feet intervals in the saturated zone, which is anticipated to start at approximately 40 to 75 feet bgs (on property and south of Puente Creek, respectively).  Samples will be collected to a depth of approximately 100 to 180 feet bgs and will continue until USEPA concurs that the drilling and sampling has fully penetrated the SZ and upper interval of the IZ.  Groundwater samples will be collected using either a HydropunchTM or SimulprobeTM sampling tool.  The main difference between the HydropunchTM and SimulprobeTM sampling tools is that the SimulprobeTM is pre-filled at the surface with pressurized nitrogen and, upon reaching the sampling depth, the sampler gas is extracted and the void replaced with groundwater.  The SimulprobeTM can also collect discrete soil samples at the same depth as the water sample.


The drill rod and bit will be removed from the boring at each sampling depth and the HydropunchTM or SimulprobeTM sampler will be run to the bottom of the boring on drill rods.  Depending on which sampler is used, the following sampling procedures will be completed.


SimulprobeTM − The sampler will be pushed or hammered approximately 18 inches into the formation ahead of the drill bit penetration depth.  While being pushed, the SimulprobeTM sampler will fill with soil.  Once pushed to the necessary depth, the screen on the sampler will be exposed by pulling back the drill string a few inches and a water sample will be collected.  To collect the water sample, the nitrogen will be withdrawn from the sampler by bleeding off the nitrogen pressure via a tubing line that runs to the surface, and groundwater will flow in because of the pressure differential.  be pulled in by the resulting vacuum.  Once the sampler is filled, the entire sampler will be brought to the surface with both the water and soil samples.  The SimulprobeTM sample tool can hold up to 2 liters of water, which is sufficient to fill the sample containers necessary to perform the required analyses for VOCs, and 1,4‑dioxane.  The soil sample will be characterized and logged in accordance with the USCS on the soil boring log.  Soil samples will be used to confirm lithology, conduct grain-size analyses, and may be submitted for physical properties testing.  	Comment by Author: As mentioned in the FSP comments, FSP Table 16 indicates that many more analyses than VOCs and 1,4-dioxane are planned for  the in-situ groundwater samples.  2 Liters will not be sufficient for the analyzes listed in FSP Table 16.


HydropunchTM − The sampler will be pushed or hammered approximately 3 feet into the formation ahead of the drill bit.  Once pushed to the necessary depth, the screen on the sampler will be exposed by pulling back the rods a few inches and the HydropunchTM sampler will fill with groundwater to meet hydrostatic equilibrium.  A small bailer will be run inside the drill rod to the depth of the sampler to collect the water and bring it to the surface.  In the event that the HydropunchTM sampler is used instead of the SimulprobeTM, soil samples for lithologic assessment and grain-size analyses will be collected from the core mud rotary drill cuttings.	Comment by Author: Describe what type of line will be used to lower the bailer.  Is new line used each time.  If not, how is it decontaminated?


Based on previous experience collecting samples in this area, it may take as long as 2 hours for sufficient water to collect in either type of sampler. If the sampler does not fill, it will be removed, steam-cleaned, and then redeployed for a second attempt.  The drill bit will be advanced 2 to 3 feet before attempting a second sample.


With either sampler, care will be taken to prevent contact between the sample and  fluids in the borehole, and to provide a sample that is relatively sediment free.  Once the sample has been collected, the drill rods and bit will be re-inserted into the boring to continue drilling to the next pre-determined sample depth.


2.3	Well Drilling and Installation


The grab groundwater sample results, lithologic logs, and grain-size analyses will be evaluated in consultation with USEPA and will be used to select the number, location, depths, and screen intervals for completion of permanent monitoring wells.  If Orion decides to use mud-rotary or reverse circulation drilling technique, then an e-log of the borehole shall be completed (including spontaneous potential, resistivity (short- and long-normal logs, point, and guard), gamma ray, and caliper.  The e-logs will be provided to EPA along with the other information to assist is selection of the well screen and well design.  Per USEPA’s request, these results will be provided in a review package that will include a map of the borehole location and proposed well construction diagrams to facilitate USEPA’s timely approval of the proposed wells. Proposed well screens will be proposed based on objectives in Section 1.2.


Well drilling and installation will be supervised by a California-licensed professional geologist or engineer and performed in accordance with the established site-specific HSP.


In the event that a portion of the exploratory borehole is substantially deeper than the final well design, the bottom of the borehole will be filled with a 1:1 ratio (dry volume) of granular bentonite and 8x20 Lonestar sand or equivalent.  The bentonite / sand mixture will be placed from the bottom up using a tremie methodspipe.


2.3.1	Monitoring Well Installation


[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Monitoring wells will be constructed with either a minimum of a 2- or 4-inch-diameter casing and screen.  The following is a summary of the well material specifications and construction procedures:


1. Well casing and screen material will be clean and sealed in plastic or will be decontaminated by the driller before use.


2. Well casing will be flush-threaded Schedule 40 polyvinyl chloride (PVC) pipe to the top of the screen.  PVC cement may not be used to join casing lengths or pipe fittings.	Comment by Author: Schedule 80 PVC is recommended for depths greater than 100 feet.  Heat generated from the hydration of cement grout may weaken the casing.


3. Monitoring well screen will be mill slot PVC for monitoring wells or stainless steel wire wrap for wells that have the possibility of use as a future extraction well.


4. The filter pack size, gradation, and corresponding screen slot size will be selected based on field observation of formation and grain-size analysis of soil samples collected during drilling of the pilot hole or exploratory borehole. Pre-packed well screens may be used if difficulty if difficulties are encountered with emplacement of the filter pack and resulting sand production during well pumping.


5. Screen lengths (estimated between 5 and 10 feet) will be selected on a well-by-well basis, upon review of the lithologic logs, and will be discussed with and approved by USEPA before installation.	Comment by Author: If wells are installed with the potential to be used as an extraction well, then a longer well screen should be considered. 


6. A 6-inch-long or 5-foot-long section of blank casing and end cap will be installed at the bottom of the wells to act as a sediment sump below the screen for monitoring wells and potential future extraction wells, respectively. The 6-inch long sump will only be installed when installation of a 5-foot long sump is impractical.


7. Centralizers will be placed above and below the well screen and every 40 feet along the well casing.


8. Filter pack will be placed in the borehole annulus around the well screen with a tremie pipe.  Filter pack materials will be placed in the borehole from the total depth to at least 2 feet above the top of the well screen.  The well will be swabbed to consolidate the filter pack before placement of an annular seal.  Approximately 3 feet of #60 Monterey sand (plaster sand) will be placed above the filter pack to provide a seal to prevent the grout from seeping into the filter pack.


9. The remainder of the annular seal will be filled with Portland cement with up to 5 percent bentonite tremied into the borehole and filled from the bottom up.


10. Within the borehole, a 1-inch-diameter peizometerpiezometer tube will be installed within the borehole annulus with a screen across the range of the historical water table to monitor the water table elevations at each well.  The screen length, filter pack size, gradation, and corresponding screen slot size will be selected based on field observation of formation and grain-size analysis of soil samples collected during drilling of the exploratory borehole.	Comment by Author: See Specific Comment No. 5


11. A straightness test will be conducted in each well to show that sampling equipment and pumps can pass freely through the length of the well.  Straightness testing will consist of passing an approximately 20-foot-long dummy, with an outer diameter of approximately 0.5 inch less than the inner diameter of the well casing, through the entire length of the well.


12. The wellhead will be completed with an at-grade water-tight, 12‑inch‑diameter traffic-rated vault.  If possible, the flush-mounted well head vault should extend approximately 1 inch above the surrounding pavement and the surrounding pad will be sloped away from the well head to divert sheet flow from entering the well during rain storms.  The well casing inside the vault will also have a water-tight locking cap.


2.3.2	Well Development


Following construction of monitoring or extraction wells, the residual formation materials that have accumulated in the bottom of the well will be removed by air lifting with an open-ended single swab.  After the residual materials have been removed from the well, each 5‑foot-long section of screen will be double-swabbed and air-lifted to remove fine sediments from the filter pack and formation.  The drill rig will then be demobilized off site and a pump rig will be mobilized on site.  A temporary pump will be installed in the well.  The well will be pumped and surged until the water remains clear and the sand content is less than 5 parts per million for 15 minutes after surging.


During development, water levels and pumping rates will be measured to identify pumping rates that may be used for future aquifer testing and to develop an estimate of specific capacity (gallons per minute per foot of drawdown)..  Parameters to be monitored during well development will include:


 Total depth of the well before and after development to measure the presence or absence of sediments in the bottom of the well


 Turbidity until the measurement is below 10 nephelometric turbidity units (NTUs) or until the water is relatively clear and field personnel conclude that further development would be ineffective.	Comment by Author: The turbidity should be checked in the field during final development, so that the benefit of additional development can be  quantitatively evaluated.


 Temperature, conductivity, and pH


 Volume of fluids produced during development and drawdown created from the removal.


Field measurements will be recorded on field logs.  The measurements may be used to estimate the specific capacity of the well.


2.3.3	Short-Term Aquifer Testing


Step-drawdown tests and possibly short-duration (3- to 4-hour) constant discharge tests, as necessary, may be performed in selected wells to (1) test the hydraulic connectivity between wells and different units, (2) evaluate sustainable flow rates and estimate transmissivity, (2) size potential submersible pumps, and (3) estimate total extraction system flow rates for pipeline and treatment system design.


The submersible pumps used for the testing will have check valves to prevent backflow after pump shutdown. Step-drawdown tests will be performed at least 24 hours following well development to allow piezometric heads at the well sites to fully recover before testing.  The wells will be pumped for approximately 1 to 2 hours at several (generally four) successively increasing rates, with the final rate expected to be the maximum design capacity of the well.   Water levels will not be allowed to recover between steps.  Changes in water level will be measured using a pressure transducer and data logger to the nearest 0.10 foot.  Water-level measurements will be recorded by the data logger on a set interval of once every 310 seconds.  Manual measurements will also be made using a water-level indicator to calibrate and check the accuracy of the transducer readings.  Measurements of conductivity, pH, and temperature of the discharge water will be recorded every 30 minutes in a field logbook.  Flow rates will be monitored during pumping with an in-line totalizing flowmeterflow meter (at least 5 readings per pumping step) and periodically confirmed by measuring the time it takes to fill a known volume. Water level recording will continue at the same frequency during recovery after the pump shutdown for one hour or until the water level stabilizes at the pre-pumping depth. The time of start of each pumping step and recovery will be recorded.


Short-duration constant-rate pumping tests will be conducted, if necessary, at potential locations for key extraction wells to confirm sustainable flow rates and transmissivityaquifer properties; the locations will be selected based on the investigation results.  The constant-rate pumping tests will be conducted once the aquifer has fully recovered from the step-drawdown test.  It is anticipated that the tests will be conducted at or close to the maximum design capacity of the well and would continue for 3 to 4 hours.  Water levels and flow rates will be monitored and flow rates maintained in the same manner as described for the step-drawdown tests (with 30-second frequency for water level monitoring).  Flow rates will be maintained constant; any unintentional change in the pumping rate will be recorded (the time and magnitude of the change) so it can be accounted for in the test analysis. Recovery monitoring will be conducted immediately upon cessation of pumping for the constant-rate test, using the same procedures as for the step-drawdown test, and will continue for a period of equivalent duration as the constant-rate test or until 95 percent recovery of pre‑pumping static levels.


Nearby monitoring and/or extraction wells and piezometers will be monitored for each aquifer test.  The wells to be monitored will be selected, based on the screen interval of and distance to the well to be tested, and in consultation with USEPA.  The aquifer testing results will be plotted and analyzed using typically accepted methods.  A capture zone will be estimated for each extraction well using the average transmissivity value calculated from each aquifer test.  These data will also be incorporated into subsequent groundwater flow modeling.


2.3.4	Wellhead Elevation and Well Location Survey


The locations of the exploratory boreholes and monitoring wells will be surveyed by a licensed land surveyor using the California Coordinate System of 1983 (Plane Projection Coordinate of California), Zone 5, to the nearest 0.5 foot.  The date of the survey and the location and description of U.S. Geological Survey, U.S. Coast Guard Service, or Los Angeles County "precision net" benchmarks used will be indicated on the survey report.  Wellhead elevations will be measured to the nearest 0.01 foot at a mark or notch on the north side of the casing using the North American Vertical Datum of 1988.


2.3.5	Baseline Groundwater Sampling Procedures


Baseline groundwater samples will be collected from the wells a minimum of 72 hours after development using either HydraSleeve samplers or a low-flow sampling method.  Groundwater well sampling procedures are in Section 5.5 of the FSP.


2.4	Decontamination Procedures


Decontamination procedures are described in the QAPP (Orion, 2012).  These include procedures for decontamination of drilling, sampling, and other field equipment.


2.5	Investigation-Derived Waste


Investigation-derived waste handling procedures are described in the QAPP (Orion, 2012).  These include procedures for disposal of drill cuttings and mud, well development and purge water, decontamination fluids, personal protective equipment, debris, and miscellaneous sampling equipment.


2.6	Sample Management Procedures and Documentation


Sample management procedures and documentation are described in the QAPP (Orion, 2012).  These include procedures for sample collection, sample identification, sample containers and preservation, sample labeling, chain-of-custody documentation, sample packaging and transportation, and field logs.
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3.0    REPORTING


Well installation information will be provided in the RDI report and submitted to USEPA following completion of the RDI. The report will include:


 A summary of borehole and well installation procedures, including any deviations from the work plan


 Copies of boring logs and final well construction diagrams, including any new extraction wells


 Composite photographs of well core.  Multiple photos could be pasted onto each page.


 Sieve analyses from sediment samples used to size well screens and filter pack gradations.


 Figures showing the locations of the exploratory boreholes and wells; updated hydrogeologic cross sections with the new boreholes, wells, and water quality data; and updated plume maps


 Summary tables of water-level and analytical data


 Copies of the laboratory reports, waste manifests, and survey report


 A summary of the results of any aquifer testing and capture zone analyses performed, including estimates of hydraulic conductivity, transmissivity, specific capacity, leakage of overlying and underlying hydrogeologic units, and the degree of hydraulic connection of the well with nearby monitoring wells.  Key aquifer test graphics (e.g. time-drawdown and recovery curves, step-drawdown curves, drawdown in pumping well and response in nearby observation wells) should be provided.


A draft Groundwater Flow Modeling Report will also be prepared, as described in the Groundwater Flow Modeling Plan included in the RDI work plan.  The report will present the results of the modeling activities performed to demonstrate the site conceptual site model.
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Are maximum
VOC concentrations detected in discrete samples above
10 X MCLs?
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T E C H N I C A L  M E M O R A N D U M   



CH2M HILL Review of the Draft Well Installation Plan, Shallow Zone 
South of Puente Creek (SZ-South), Puente Valley Operable Unit, 
prepared for Northrop Grumman Systems Corporation by Orion 
Environmental, Inc., dated July 2, 2012 
PREPARED FOR: Ray Chavira/EPA 



PREPARED BY: Tom Perina/CH2M HILL 
John Dolegowski/CH2M HILL 



COPIES: File 



DATE: July 26, 2012 



PROJECT NUMBER: 431650.RP.06 



At the request of the United States Environmental Protection Agency, Region 9 (EPA), CH2M HILL has reviewed 
the Draft Well Installation Plan (WIP), Shallow Zone South of Puente Creek (SZ-South), Puente Valley Operable 
Unit, prepared for Northrop Grumman Systems Corporation (NGC) by Orion Environmental, Inc. (Orion), dated 
July 2, 2012.  CH2M HILL performed this review under Contract EP-S9-08-04, Task Order 062 (Puente Valley 
Operable Unit [PVOU] Remedial Design [RD] Oversight).   



Background 
Orion prepared the Draft WIP in accordance with the Remedial Design/Remedial Action (RD/ RA) Statement of 
Work (SOW) for the SZ South Remedy of the PVOU (Attachment 4 to the Unilateral Administrative Order [UAO] 
2011-14 issued by EPA to Northrop Grumman on September 16, 2011). The Draft WIP provides detailed 
procedures related to the drilling, installation, and development of permanent groundwater monitoring wells 
completed during the PVOU SZ-South Remedial Design Investigation (RDI).   The Draft WIP was submitted with the 
Draft Field Sampling Plan (FSP), both dated 02 July 2012; comments on the Draft FSP were provided in a separate 
CH2M HILL review memorandum dated 25 July 2012.  



Review Comments 
Technical review comments on the Draft WIP are provided in this technical memorandum, listed below.  
Additional specific review comments and text edits are included in the Microsoft (MS) Word “Track Changes” 
mode within the Word file for the Draft WIP provided by Orion (Attachment A to this technical memorandum).   



General Comments 
1. Acronyms.  A list of acronyms should be provided in the front of the WIP and the FSP to assist use by field 



staff.  



2. SOPs for SimulProbe sampling.  More detailed standard operating procedures for the use of the SimulProbeTM 
samplers would be useful references for Orion’s field staff during implementation of the RDI.  SOPs are 
available for the following websites that could be downloaded and attached to the WIP. 



SimulProbe:  A list of SOPs is available at http://www.besstinc.com/product_sops.html    



3. Section 2.3, Well Drilling and Installation.   If Orion decides to utilize mud-rotary drilling techniques for deeper 
wells during the implementation of the RDI, then additional information pertaining to performance of mud-
rotary drilling will need to be added to the WIP. 





http://www.besstinc.com/product_sops.html
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4. Section 2.3.3, Short Term Aquifer Testing. Please include slug testing and injection testing as optional 
methods when test pumping is not practical and to support treatability evaluation, respectively. Test injection 
should be considered for the Benchmark area to evaluate suitability of in-situ treatment applications. Slug 
testing can supplement the test pumping and provide opportunities to estimate aquifer properties at 
additional locations. 



 



Specific Comments 
Many technical review comments for the Draft WIP are provided as in-text comments and edits provided directly 
in the Draft WIP file in Track Changes mode.  The Draft WIP file with EPA comments is provided in Attachment A. 
In addition, the following specific comments apply to the Draft WIP. 



1. Decision Flow Chart for Selection of Permanent Well Screen, page 1-2.  In some circumstances it may be 
advantageous to install the well screen in depth intervals other than those with the highest 
concentrations or at a depth with VOCs below MCLs, therefore, a note should be added to clarify that 
although this decision flow chart is designed to identify the depth interval with the highest concentrations 
(and presumably the primary flow path) or to identify the depth that identifies the deepest VOC 
contamination exceeding MCLs, the project team and regulators may decide that other intervals provide 
the most valuable data at each location.   



2. Section 2.2.1, Drilling and Soil Sampling, Digital Photographs of Soil Core and Drill Cutting Boxes, page 2-4.  
Past experience has demonstrated the value of taking digital photographs in the field of soil core and the 
drill cutting boxes that can be shared by email with decision makers and included as part of the final 
record in the Field Investigation Report. The soil core should be annotated with well ID and depth, and a 
tape measure should be shown for scale. 



3. Section 2.2.2, Grab Groundwater Sampling, SimulProbe Sample Volume, page 2-5, 1st paragraph.  EPA 
commented in the Field Sampling Plan (FSP)  review comments that the Request for Analysis table for 
groundwater samples indicated that a comprehensive list of analytical methods were specified for the in-
situ groundwater samples, not just VOCs and 1,4-dioxane.   This discrepancy needs to be resolved prior to 
start of field work. 



4. Section 2.3.1, Monitoring Well Installation, Well Casing Schedule, page 2-6.  The use of Schedule 80 PVC 
casing and slotted well screen is recommended for the deeper monitoring wells (over approximately 100 
feet below ground surface [ft bgs]).  Even at depths less than 100 ft bgs, casing collapse can occur during 
well construction as a result of the heat of hydration of cement.  The greater the hydraulic head 
difference between the well and the annulus, the greater the risk.  The threaded joints are also more 
robust on the Schedule 80 PVC casing.    



5. Section 2.3.1, Monitoring Well Installation, Piezometer Tube, page 2-7.  It is assumed that the piezometer 
tube would be installed into a filter pack that is separated by a bentonite seal (with a minimum thickness 
of five feet) from the filter pack for the well screen, with transition sands as appropriate. However, 
because of the possible risk of providing a vertical conduit to contamination that could invalidate the well 
sampling results, the installation of each piezometer will be decided based on the well location, lithology, 
screen depths, and contaminant distribution, after consultation with EPA.      



References 
California Department of Toxic Substances Control. 2011.  Guidance for the Evaluation and Mitigation of 
Subsurface Vapor Intrusion to Indoor Air (Vapor Intrusion Guidance), California Environmental Protection Agency. 
Original December 2004, Final October 2011. 
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1.0    INTRODUCTION 



Orion Environmental Inc. (Orion) has prepared this Well Installation Plan (WIP) as part of the 
Remedial Design Investigation (RDI) work plan on behalf of Northrop Grumman Systems 
Corporation (Northrop Grumman) in accordance with the Remedial Design/Remedial Action 
(RD/RA) Statement of Work (SOW) for the Shallow Zone South of Puente Creek (SZ-South; 
Figure 1)) remedy of the Puente Valley Operable Unit (PVOU).  The SOW is Attachment 4 to 
Unilateral Administrative Order (UAO) 2011-14 issued by U.S. Environmental Protection 
Agency (USEPA) on 16 September 2011 (USEPA, 2011). 



1.1 Objectives 



The objectives of the investigation and well installation activities are to (1) evaluate the nature 
and extent of contamination in the SZ-South, including the Benchmark site, and (2) collect data 
to assist in the remedial design for the SZ-South.  The purpose of the WIP is to describe the 
procedures for drilling, installation, and development of permanent groundwater monitoring 
wells completed during the investigation. 



1.2  Well Locations 



Investigations Point (IP) borings will be installed site wide and at Benchmark to evaluate the 
nature and extent of contamination in the SZ-South.  Monitoring wells are proposed to be 
installed at each IP boring installed off property in the SZ-South (borings IP-1 through IP-14).  
The specific number of well screens and their locations and depth intervals will be determined by 
the soil and Hydropunch groundwater sampling results collected from each IP boring.   



On-property monitoring wells at Benchmark will be installed at either the proposed SIP borings 
or future proposed borings based on the soil and Hydropunch groundwater sampling results 
collected from the SIP borings. 











  



2012-0702-Benchmark-WIP.docx 1-2 



Decision Flow Chart for Selection of Permanent Well Screens 



Are VOC 
concentrations detected in 



discrete samples the highest 
along transect
(>100 x MCL)?



Install well screen at depth of 
maximum VOC concentration 
detected to monitor the major 



contaminant pathway.



Within same boring or in adjacent 
boring, install deep well screen at 



depth of discrete sample with 
VOCs below MCLs for vertical 



delineation.



Are maximum
VOC concentrations detected 



in discrete samples above
10 X MCLs?



Install well screen at depth of 
lithologic zone with maximum 



VOC detections in nearby wells to 
monitor contaminant pathway.



Evaluate installation of deep well 
screen at depth of discrete sample 



with VOCs below MCLs for 
vertical delineation.



Install well screen at depth of 
lithologic zone with maximum 



VOC detections for lateral 
delineation.



No



Yes



Yes



No
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2.0    WELL INSTALLATION ACTIVITES 



This section describes the procedures for drilling, installation, development, and sampling of the 
monitoring wells. This section also includes a description of pre-field activities, including agency 
notification and local-area permitting processes. 



2.1 Pre-Field Preparation 



2.1.1 Well Siting 



The proposed exploratory boreholes and monitoring wells will be located either at or directly 
downgradient of the former Benchmark property and in City of La Puente and/or the City of 
Industry public rights-of-way (Figure 2).  The proposed locations may be modified slightly in the 
field to avoid existing utilities. 



2.1.2 Agency Notification 



USEPA will be notified in writing a minimum of 2 4 weeks before the initiation of field work.  
Drilling and well installation are tentatively scheduled to begin in September or October 2012, 
following completion of contractor procurement activities. 



2.1.3 Permitting 



In accordance with the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) Section 121(e), 42, U.S.C. Section 9621 (e), CERCLA response actions are 
exempted by law from the requirement to obtain federal, state, or local permits related to any 
activities conducted entirely on site.  In this case, “on site” refers to the area defined as the 
PVOU.  The USEPA Office of Solid Waste and Emergency Response Directive 9355.7-03 
clarifies USEPA’s policy with respect to obtaining permits for activities at a CERCLA site.  The 
substantive requirements of permits, which would otherwise have been required, are met on site 
through the USEPA approval process.  Therefore, onsite facilities will not require permits, but 
must substantively comply with any applicable or relevant and appropriate requirements 
(ARARs).  This will include providing the agency with all information required on its permit 
application and, as necessary, actual completion of the application itself.  Northrop Grumman 
will explain to the agencies that these activities are being performed under CERCLA, and thus 
actual permits for these onsite actions are not required. 
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2.1.3.1 Los Angeles County Department of Public Health Services 



Well installation permit applications will be prepared for Los Angeles County Department of 
Public Health in order to substantively comply with requirements of this agency.  Upon 
completion of each new well, a Water Well Driller’s Report will be prepared by the drilling 
contractor and filed with the California Department of Water Resources.   



2.1.3.2 Encroachment Permits for City and County Rights-of-Way 



The proposed borings and monitoring wells will be located in City of La Puente (COLP) and/or 
City of Industry (COI).  The borings and wells will be installed in streets and will be conducted 
to meet encroachment/construction permit requirements issued by COLP/COI.  This will include 
(1) notifying COLP/COI of the proposed activities and project schedule, (2) submitting traffic 
control plans in accordance with the California Manual on Uniform Traffic Control Devices, and 
(3) obtaining construction/encroachment permits. 



2.1.4 Underground Utility Clearance 



Before drilling begins, underground utilities will be identified at the proposed boring and well 
locations and the locations will be adjusted, as necessary, to avoid conflicts.  Underground 
Service Alert will be notified during well siting and at least 48 hours before drilling.  The 
locations will also be assessed for underground utilities by geophysical methods such as ground-
penetrating radar.  As a final precaution, each drilling location will be hand-augured to a depth of 
5 feet below ground surface (bgs) before drilling.   



2.1.5 Mobilization 



Before mobilization of field equipment, traffic control equipment will be installed including “no 
parking” signs along the street parking lane.  A staging area for drilling and sampling equipment, 
supplies, and investigation derived waste will be established.   



2.1.6 Health and Safety Plan (HSP) 



An HSP for the field program described in the well installation activities has been prepared and 
is included in the RDI.  All field work performed during the well installation activities will be 
conducted and monitored in accordance with the HSP. 
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2.2 Borehole Drilling and Sampling 



Investigations Point (IP) borings will be installed site wide and at Benchmark to evaluate the 
nature and extent of contamination in the SZ-South.  Monitoring wells are proposed to be 
installed at each IP boring installed off property in the SZ-South (borings IP-1 through IP-14).  
On-property monitoring wells at Benchmark will be installed at either the proposed SIP borings 
or future proposed borings based on the in-situ soil and grab groundwater sampling results 
collected from the SIP borings.  The specific number of well screens and their locations will be 
determined by the soil and grab groundwater sampling results collected from each IP boring.   



The exploratory boreholes will be drilled to expected total depths of approximately 100 to 180 
feet.  The final depth of each borehole will be determined with the concurrence of USEPA.  The 
boreholes will be drilled and sampled under the supervision of a California-licensed professional 
geologist or engineer. 



2.2.1 Drilling and Soil Sampling 



The boreholes will be advanced using the sonic drilling method, which employs simultaneous 
high-frequency vibrational and low-speed rotational motion coupled with down-pressure to 
advance the cutting edge of a circular drill string.  This action produces a uniform borehole while 
providing relatively continuous, undisturbed core samples of soil and most bedrock formations.  
Some of the capabilities and advantages for environmental soil sampling include: 



 Cores allow accurate depiction of stratigraphy and lithology with a larger sample 
volume compared to split-spoon sampling 



 Sonic rigs can drill through cobbles, boulders, sand, hard till, or other 
obstructions, which reduces refusal 



 Drilling wastes are reduced and sample handling is minimized because cores are 
contained within core barrel liners or extruded into plastic sleeves at the surface. 



Continuous-core soil sampling will be performed using a 6-inch-diameter core barrel advanced at 
each proposed boring location.  The core barrel will be sonically advanced into the undisturbed 
formation.  Fluids, air, or mud will not be used during the coring process. Following the 6-inch-
diameter core barrel, a 10-inch-diameter override casing will be advanced over the core barrel to 
the same depth, and the core barrel will be returned to the surface for core extraction.  Five-foot-
long sections of 3-1/2-inch-diameter continuous-core will be extruded from the core barrel.  The 
extruded core samples will be divided and placed in 2-1/2-foot-long sealable plastic bags and 
transported to a portable field station in a manner preserving lithologic integrity.  The soil sample 
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will be photographed with a digital camera and described immediately on the boring log by 
noting approximate grain-size distribution, color, grading, and, if applicable, plasticity in 
accordance with the USCS (American Society for Testing and Materials [ASTM] Standard D-
2488).  The digital photographs should utilize overlapping color frames that include a tape 
measure within the field of view to indicate the sample depths.  A representative sample of each 
interval will be placed in a sectioned tray and labeled.  Each tray will be photographed when full 
or at the end of the day.  If the depths of each sample are written on the outside of the soil 
cuttings box, then the tray should be photographed with the cover open to show the cuttings 
samples and closed to show the sample depths. 



2.2.2 Grab Groundwater Sampling 



Discrete-depth groundwater samples will be collected from the exploratory boreholes at 
approximately 10-feet intervals in the saturated zone, which is anticipated to start at 
approximately 40 to 75 feet bgs (on property and south of Puente Creek, respectively).  Samples 
will be collected to a depth of approximately 100 to 180 feet bgs and will continue until USEPA 
concurs that the drilling and sampling has fully penetrated the SZ and upper interval of the IZ.  
Groundwater samples will be collected using either a HydropunchTM or SimulprobeTM sampling 
tool.  The main difference between the HydropunchTM and SimulprobeTM sampling tools is that 
the SimulprobeTM is pre-filled at the surface with pressurized nitrogen and, upon reaching the 
sampling depth, the sampler gas is extracted and the void replaced with groundwater.  The 
SimulprobeTM can also collect discrete soil samples at the same depth as the water sample. 



The drill rod and bit will be removed from the boring at each sampling depth and the 
HydropunchTM or SimulprobeTM sampler will be run to the bottom of the boring on drill rods.  
Depending on which sampler is used, the following sampling procedures will be completed. 



SimulprobeTM − The sampler will be pushed or hammered approximately 18 inches into the 
formation ahead of the drill bit penetration depth.  While being pushed, the SimulprobeTM 
sampler will fill with soil.  Once pushed to the necessary depth, the screen on the sampler will be 
exposed by pulling back the drill string a few inches and a water sample will be collected.  To 
collect the water sample, the nitrogen will be withdrawn from the sampler by bleeding off the 
nitrogen pressure via a tubing line that runs to the surface, and groundwater will flow in because 
of the pressure differential.  be pulled in by the resulting vacuum.  Once the sampler is filled, the 
entire sampler will be brought to the surface with both the water and soil samples.  The 
SimulprobeTM sample tool can hold up to 2 liters of water, which is sufficient to fill the sample 











  



2012-0702-Benchmark-WIP.docx 2-5 



containers necessary to perform the required analyses for VOCs, and 1,4-dioxane.  The soil 
sample will be characterized and logged in accordance with the USCS on the soil boring log.  
Soil samples will be used to confirm lithology, conduct grain-size analyses, and may be 
submitted for physical properties testing.   



HydropunchTM − The sampler will be pushed or hammered approximately 3 feet into the 
formation ahead of the drill bit.  Once pushed to the necessary depth, the screen on the sampler 
will be exposed by pulling back the rods a few inches and the HydropunchTM sampler will fill 
with groundwater to meet hydrostatic equilibrium.  A small bailer will be run inside the drill rod 
to the depth of the sampler to collect the water and bring it to the surface.  In the event that the 
HydropunchTM sampler is used instead of the SimulprobeTM, soil samples for lithologic 
assessment and grain-size analyses will be collected from the core mud rotary drill cuttings. 



Based on previous experience collecting samples in this area, it may take as long as 2 hours for 
sufficient water to collect in either type of sampler. If the sampler does not fill, it will be 
removed, steam-cleaned, and then redeployed for a second attempt.  The drill bit will be 
advanced 2 to 3 feet before attempting a second sample. 



With either sampler, care will be taken to prevent contact between the sample and  fluids in the 
borehole, and to provide a sample that is relatively sediment free.  Once the sample has been 
collected, the drill rods and bit will be re-inserted into the boring to continue drilling to the next 
pre-determined sample depth. 



2.3 Well Drilling and Installation 



The grab groundwater sample results, lithologic logs, and grain-size analyses will be evaluated in 
consultation with USEPA and will be used to select the number, location, depths, and screen 
intervals for completion of permanent monitoring wells.  If Orion decides to use mud-rotary or 
reverse circulation drilling technique, then an e-log of the borehole shall be completed (including 
spontaneous potential, resistivity (short- and long-normal logs, point, and guard), gamma ray, 
and caliper.  The e-logs will be provided to EPA along with the other information to assist is 
selection of the well screen and well design.  Per USEPA’s request, these results will be provided 
in a review package that will include a map of the borehole location and proposed well 
construction diagrams to facilitate USEPA’s timely approval of the proposed wells. Proposed 
well screens will be proposed based on objectives in Section 1.2. 



Comment [A2]: As mentioned in the FSP 
comments, FSP Table 16 indicates that many more 
analyses than VOCs and 1,4-dioxane are planned for  
the in-situ groundwater samples.  2 Liters will not be 
sufficient for the analyzes listed in FSP Table 16. 



Comment [A3]: Describe what type of line will 
be used to lower the bailer.  Is new line used each 
time.  If not, how is it decontaminated? 



Comment [A4]: There has been no discussion of 
mud rotary drilling.  
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Well drilling and installation will be supervised by a California-licensed professional geologist 
or engineer and performed in accordance with the established site-specific HSP. 



In the event that a portion of the exploratory borehole is substantially deeper than the final well 
design, the bottom of the borehole will be filled with a 1:1 ratio (dry volume) of granular 
bentonite and 8x20 Lonestar sand or equivalent.  The bentonite / sand mixture will be placed 
from the bottom up using a tremie methodspipe. 



2.3.1 Monitoring Well Installation 



Monitoring wells will be constructed with either a minimum of a 2- or 4-inch-diameter casing 
and screen.  The following is a summary of the well material specifications and construction 
procedures: 



1. Well casing and screen material will be clean and sealed in plastic or will be 
decontaminated by the driller before use. 



2. Well casing will be flush-threaded Schedule 40 polyvinyl chloride (PVC) pipe to 
the top of the screen.  PVC cement may not be used to join casing lengths or pipe 
fittings. 



3. Monitoring well screen will be mill slot PVC for monitoring wells or stainless 
steel wire wrap for wells that have the possibility of use as a future extraction 
well. 



4. The filter pack size, gradation, and corresponding screen slot size will be selected 
based on field observation of formation and grain-size analysis of soil samples 
collected during drilling of the pilot hole or exploratory borehole. Pre-packed well 
screens may be used if difficulty if difficulties are encountered with emplacement 
of the filter pack and resulting sand production during well pumping. 



5. Screen lengths (estimated between 5 and 10 feet) will be selected on a well-by-
well basis, upon review of the lithologic logs, and will be discussed with and 
approved by USEPA before installation. 



6. A 6-inch-long or 5-foot-long section of blank casing and end cap will be installed 
at the bottom of the wells to act as a sediment sump below the screen for 
monitoring wells and potential future extraction wells, respectively. The 6-inch 
long sump will only be installed when installation of a 5-foot long sump is 
impractical. 



7. Centralizers will be placed above and below the well screen and every 40 feet 
along the well casing. 



Comment [A5]: Schedule 80 PVC is 
recommended for depths greater than 100 feet.  Heat 
generated from the hydration of cement grout may 
weaken the casing. 



Comment [A6]: If wells are installed with the 
potential to be used as an extraction well, then a 
longer well screen should be considered.  
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8. Filter pack will be placed in the borehole annulus around the well screen with a 
tremie pipe.  Filter pack materials will be placed in the borehole from the total 
depth to at least 2 feet above the top of the well screen.  The well will be swabbed 
to consolidate the filter pack before placement of an annular seal.  Approximately 
3 feet of #60 Monterey sand (plaster sand) will be placed above the filter pack to 
provide a seal to prevent the grout from seeping into the filter pack. 



9. The remainder of the annular seal will be filled with Portland cement with up to 5 
percent bentonite tremied into the borehole and filled from the bottom up. 



10. Within the borehole, a 1-inch-diameter peizometerpiezometer tube will be 
installed within the borehole annulus with a screen across the range of the 
historical water table to monitor the water table elevations at each well.  The 
screen length, filter pack size, gradation, and corresponding screen slot size will 
be selected based on field observation of formation and grain-size analysis of soil 
samples collected during drilling of the exploratory borehole. 



11. A straightness test will be conducted in each well to show that sampling 
equipment and pumps can pass freely through the length of the well.  Straightness 
testing will consist of passing an approximately 20-foot-long dummy, with an 
outer diameter of approximately 0.5 inch less than the inner diameter of the well 
casing, through the entire length of the well. 



12. The wellhead will be completed with an at-grade water-tight, 12-inch-diameter 
traffic-rated vault.  If possible, the flush-mounted well head vault should extend 
approximately 1 inch above the surrounding pavement and the surrounding pad 
will be sloped away from the well head to divert sheet flow from entering the well 
during rain storms.  The well casing inside the vault will also have a water-tight 
locking cap. 



2.3.2 Well Development 



Following construction of monitoring or extraction wells, the residual formation materials that 
have accumulated in the bottom of the well will be removed by air lifting with an open-ended 
single swab.  After the residual materials have been removed from the well, each 5-foot-long 
section of screen will be double-swabbed and air-lifted to remove fine sediments from the filter 
pack and formation.  The drill rig will then be demobilized off site and a pump rig will be 
mobilized on site.  A temporary pump will be installed in the well.  The well will be pumped and 
surged until the water remains clear and the sand content is less than 5 parts per million for 
15 minutes after surging. 



During development, water levels and pumping rates will be measured to identify pumping rates 
that may be used for future aquifer testing and to develop an estimate of specific capacity 



Comment [A7]: See Specific Comment No. 5 
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(gallons per minute per foot of drawdown)..  Parameters to be monitored during well 
development will include: 



 Total depth of the well before and after development to measure the presence or 
absence of sediments in the bottom of the well 



 Turbidity until the measurement is below 10 nephelometric turbidity units (NTUs) 
or until the water is relatively clear and field personnel conclude that further 
development would be ineffective. 



 Temperature, conductivity, and pH 



 Volume of fluids produced during development and drawdown created from the 
removal. 



Field measurements will be recorded on field logs.  The measurements may be used to estimate 
the specific capacity of the well. 



2.3.3 Short-Term Aquifer Testing 



Step-drawdown tests and possibly short-duration (3- to 4-hour) constant discharge tests, as 
necessary, may be performed in selected wells to (1) test the hydraulic connectivity between 
wells and different units, (2) evaluate sustainable flow rates and estimate transmissivity, (2) size 
potential submersible pumps, and (3) estimate total extraction system flow rates for pipeline and 
treatment system design. 



The submersible pumps used for the testing will have check valves to prevent backflow after 
pump shutdown. Step-drawdown tests will be performed at least 24 hours following well 
development to allow piezometric heads at the well sites to fully recover before testing.  The 
wells will be pumped for approximately 1 to 2 hours at several (generally four) successively 
increasing rates, with the final rate expected to be the maximum design capacity of the well.   
Water levels will not be allowed to recover between steps.  Changes in water level will be 
measured using a pressure transducer and data logger to the nearest 0.10 foot.  Water-level 
measurements will be recorded by the data logger on a set interval of once every 310 seconds.  
Manual measurements will also be made using a water-level indicator to calibrate and check the 
accuracy of the transducer readings.  Measurements of conductivity, pH, and temperature of the 
discharge water will be recorded every 30 minutes in a field logbook.  Flow rates will be 
monitored during pumping with an in-line totalizing flowmeterflow meter (at least 5 readings per 
pumping step) and periodically confirmed by measuring the time it takes to fill a known volume. 



Comment [A8]: The turbidity should be checked 
in the field during final development, so that the 
benefit of additional development can be  
quantitatively evaluated. 
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Water level recording will continue at the same frequency during recovery after the pump 
shutdown for one hour or until the water level stabilizes at the pre-pumping depth. The time of 
start of each pumping step and recovery will be recorded. 



Short-duration constant-rate pumping tests will be conducted, if necessary, at potential locations 
for key extraction wells to confirm sustainable flow rates and transmissivityaquifer properties; 
the locations will be selected based on the investigation results.  The constant-rate pumping tests 
will be conducted once the aquifer has fully recovered from the step-drawdown test.  It is 
anticipated that the tests will be conducted at or close to the maximum design capacity of the 
well and would continue for 3 to 4 hours.  Water levels and flow rates will be monitored and 
flow rates maintained in the same manner as described for the step-drawdown tests (with 30-
second frequency for water level monitoring).  Flow rates will be maintained constant; any 
unintentional change in the pumping rate will be recorded (the time and magnitude of the 
change) so it can be accounted for in the test analysis. Recovery monitoring will be conducted 
immediately upon cessation of pumping for the constant-rate test, using the same procedures as 
for the step-drawdown test, and will continue for a period of equivalent duration as the constant-
rate test or until 95 percent recovery of pre-pumping static levels. 



Nearby monitoring and/or extraction wells and piezometers will be monitored for each aquifer 
test.  The wells to be monitored will be selected, based on the screen interval of and distance to 
the well to be tested, and in consultation with USEPA.  The aquifer testing results will be plotted 
and analyzed using typically accepted methods.  A capture zone will be estimated for each 
extraction well using the average transmissivity value calculated from each aquifer test.  These 
data will also be incorporated into subsequent groundwater flow modeling. 



2.3.4 Wellhead Elevation and Well Location Survey 



The locations of the exploratory boreholes and monitoring wells will be surveyed by a licensed 
land surveyor using the California Coordinate System of 1983 (Plane Projection Coordinate of 
California), Zone 5, to the nearest 0.5 foot.  The date of the survey and the location and 
description of U.S. Geological Survey, U.S. Coast Guard Service, or Los Angeles County 
"precision net" benchmarks used will be indicated on the survey report.  Wellhead elevations will 
be measured to the nearest 0.01 foot at a mark or notch on the north side of the casing using the 
North American Vertical Datum of 1988. 
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2.3.5 Baseline Groundwater Sampling Procedures 



Baseline groundwater samples will be collected from the wells a minimum of 72 hours after 
development using either HydraSleeve samplers or a low-flow sampling method.  Groundwater 
well sampling procedures are in Section 5.5 of the FSP. 



2.4 Decontamination Procedures 



Decontamination procedures are described in the QAPP (Orion, 2012).  These include 
procedures for decontamination of drilling, sampling, and other field equipment. 



2.5 Investigation-Derived Waste 



Investigation-derived waste handling procedures are described in the QAPP (Orion, 2012).  
These include procedures for disposal of drill cuttings and mud, well development and purge 
water, decontamination fluids, personal protective equipment, debris, and miscellaneous 
sampling equipment. 



2.6 Sample Management Procedures and Documentation 



Sample management procedures and documentation are described in the QAPP (Orion, 2012).  
These include procedures for sample collection, sample identification, sample containers and 
preservation, sample labeling, chain-of-custody documentation, sample packaging and 
transportation, and field logs. 
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3.0    REPORTING 



Well installation information will be provided in the RDI report and submitted to USEPA 
following completion of the RDI. The report will include: 



 A summary of borehole and well installation procedures, including any deviations 
from the work plan 



 Copies of boring logs and final well construction diagrams, including any new 
extraction wells 



 Composite photographs of well core.  Multiple photos could be pasted onto each 
page. 



 Sieve analyses from sediment samples used to size well screens and filter pack 
gradations. 



 Figures showing the locations of the exploratory boreholes and wells; updated 
hydrogeologic cross sections with the new boreholes, wells, and water quality 
data; and updated plume maps 



 Summary tables of water-level and analytical data 



 Copies of the laboratory reports, waste manifests, and survey report 



 A summary of the results of any aquifer testing and capture zone analyses 
performed, including estimates of hydraulic conductivity, transmissivity, specific 
capacity, leakage of overlying and underlying hydrogeologic units, and the degree 
of hydraulic connection of the well with nearby monitoring wells.  Key aquifer 
test graphics (e.g. time-drawdown and recovery curves, step-drawdown curves, 
drawdown in pumping well and response in nearby observation wells) should be 
provided. 



A draft Groundwater Flow Modeling Report will also be prepared, as described in the 
Groundwater Flow Modeling Plan included in the RDI work plan.  The report will present the 
results of the modeling activities performed to demonstrate the site conceptual site model. 
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